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EDUCATION POSITION OR POLICY INTRODUCTION 

^ This study is an intensive, longitudinal study of mother- 

ZT, infant interaction throughout the first year of life. It focuses 

JZr on the development of infant-mother attacliinent , but the data 

X\ collected are generally relevant to early social development, 

JiM its intertwining with cognitive development, and the relation- 

\Z ship between these two major lines of development and environ- 

^ mental conditions, especially maternal behavior. 

^ This is essentially a naturalistic study conducted through 

observations of the behavior of infant, mother, and other figures 
in the natural environment of the heme. The findings are based 
on approximately 68 hours of observation for each of 26 infant- 
mother pairs, in the course of visits occurring at 3-week in- 
tervals from the infant's third to fifty-fourth week of age. In 
order to preserve the continuity of mother-infant interaction, 
and to discover new relations between maternal behavior and 
infant development, the raw data of the study consist of narrative 
reports of behavior observed during the home visits rather than 
t-^i tallies on checklists of behavioral variables drawn up in advance 
■^''"^ of the study. This methodological approach has proved to be 
J'Vi; fruitful in its yield, but it has also made the process of data 
' analysis very much more time-consuming than a' time-sampled, 
. check-list approach would have done. 

. To supplement the home observations, two kinds of standardized 

situations have been used: periodic testing with the Griffiths 
^ J' scale of infant mental abilities, and one standard laboratory 
situation — the "strange situation"— to which the infants were 
*W introduced at 51 weeks of age. The strange-situation procedure 

has been found to provide a powerful basis for appraising "tje ^ 
quality of the infant-mother attachment relationship. The Griffiths 
testing has been useful in our investigation of the relationship 
between maternal behavior and rate of infant development. 

This is a unique study. Its uniqueness lies not so much in 
its naturalistic, intensive, observational approach spanning the 
whole of an infant's first year—for there have been a few other 
studies that have utilized a similar approach — but in the fact 
that the massive accumulation of descriptive data has been (and 
will continue to be) subjected to quantitative treatment and to 



i • ' 



. 2 



statistical analysis, and that the findings have been (and will 
continue to bo) px^eparcd Xor publication in a form other than of 
clinical descriptions and generalizations. It is acknowledged 
that the data of a few other longitudinal studies of mother-infant 
interaction, such as those by Mahler and her associates (Mahler, * 
1963, 1965; Mahler & La Perriere, 1965; Pine & Furer, 1963), 
S nder (1962, 1964, 1969), and Katherine Wolf, might have been 
treated similarly — and indeed there are indications that these 
investigators intended eventually to do so, although vagaries of 
grant support and, in the instance of Wolf, death, militated against 
completion of the analysis of the data that had been collected 
so painstakingly. This study is therefore unique in that it is 
the only one in which the orientation of the investigator has been 
persistent enough and the support given by grant-awarding agencies 
continuous enough that there has already been a substantial yield 
of findings that meet established standards of scientific excellence, 
and not merely clinical standards of useful and provocative observa- 
tion. 

I do not believe that I can overestimate the significance of 
this project, in terms of both its heuristic contribution and its 
eventual practical implication? . Ever since Freud it has been 
accepted that an infant's early social relations, and particularly 
his relationship with his mother figure, have a profound influence 
on his subsequent development. Much clinical evidence has accumulated 
to support his hypothesis, but neither Freudian theory nor other 
varieties of psychoanalytic theory have provided conceptual tools 
that could guide empirical studies with any substantial degree of 
success. Social learning theory sparked research into problems of 
"socialization" but by its very nature was little concerned with 
the study of a specific relationship or bond between any two people, 
since it is concerned primarily with general learning processes. 

It was not until the concept of attachment, with its ethological 
and evolutionary background, began to have an impact on the develop- 
mental sciences that we were equipped with both heuristic concepts 
and a research strategy appropriate to an incisive investigation 
of the infant-mother relationship and its development. The recent 
award of the Nobel prize in medicine to the founders of ethology — 
Lorenz, Tinbergen, and von Frisch — acknowledged the value that 
ethological concepts and principles have already had for research 
into some human issues that have proved recalcitrant to other 
approaches. Bowlby, much influenced by Lorenz, Tinbergen, and also 
Hinde, was primarily responsible for formulating the ethological- 
evolutionary concept of attachment. My work, including the work 
already accomplished in the present project, has contributed an 
important part of the empirical foundation from which attacliment 
theory has stemmed. 

A great deal of the recent surge of research interest in mother- 
infant interaction has been inspired by Bowlby and by attachment 
theory. Attachment theory is cast in ter^ns of a new paradigm that 
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is as yet imperfectly praspcd by many of the developmentalists 
who are trying to work with it, since their thinking tends still 
to be shaped by earlier paradi{,Tns. Consequently the current 
"attachment" literature is seemingly full of controversy and seeming 
contradictions in findings and the interpretation thereof. I 
believe that the completion and further coordinated publication 
of the findings of the present project will be valuable as a frame- 
work in the context of which the findings of a wide variety of 
other researches may be coordinated and understood. So far the 
publication of our findings has of necessity been piecemeal. For 
the true heuristic value of the project to be realized it is necessary 
to show how all the findings of our component data analyses fit to- 
gether into an organized whole. 

The eventual practical implications of this research are of 
perhaps even greater importance than its theoretical or heuristic 
value. From the beginning I believed that the project would throw 
light both on the origins of certain pathologies and on infant- 
care practices that might prevent pathological development. The 
history of injunctions to parents and other caregivers is rife 
with contradictions, and marked by swings from one extreme to another. 
The pronouncements of experts on infant rearing have to date had 
very little basis in research, but rather have rested largely 
upon extrapolations from theory or from clinically-obtained retro- 
spective reports from older patients or second-hand reports obtained 
from parents. The present project provides a substantial beginning 
toward laying a sound research foundation on the basis of which a 
more valid set of recommendations for infant care may be framed. 
There is no doubt that current public concern has as a major focus 
the formulation of policies, procedures, and institutions intended 
to forward the optimal development of children even despite initial 
socio-economic or cultural disadvantage. The findings of this 
present research project have already proved to be relevant to 
this concern; the completion of the project will greatly increase 
its practical yield. 



THEORETICAL AND EMPIRICAL BACKGROUND OF THE STUDY 

The theoretical and empirical background of the study are inter- 
twined. In 1954-55 I went to Uganda, and while there undertook a 
study of mother-infant interaction among Ganda infant-mother pairs 
(Ainsworth, 1963, 1964, 1967), which not only served as a pilot 
study for the present project but which also provides a useful basis 
for cross-cultural comparison (Ainsworth, in press, /~a 7). At about 
the same time John Bowl by, with whom I had worked closely through- 
exit 1950-53 on problems of maternal deprivation and mother-infant 
separation and their effects, having found psychoanalytic theory 
inadequate to account for these effects, began to explore ethology 
and evolutionary theory for a more adequate theoretical understanding 
of the phenomena associated with the deprivation of opportunity 
for an infant to form a tie with anyone, the interruption of a bond 
already formed with a specific mother figure, and indeed the history 
of the mother-infant relationship itself. This effort eventually 

4 



ERIC 

hfiiinniirnrmaiij 



3a. 



resulted in a number of theoretical contributions (Bowlby 1958, 
1960a, 1960b, 1961a, 1961b, 1968, 1969, 1973.) 

Whereas I had not initially been convinced of the heuristi? 
value of the e tholofjical approach as contrasted with the earlier . 
theory provided by both psychoanalysis and social learning theory 
(c.f. Ainsworth, 1969), the direct observation of mother-infant 
interaction and of infant social development in the course of my 
Ganda study led me to an enthusiastic acceptance of the new 
paradigm. In turn, the Ganda study was very useful as one of the 
empirical supports of attachment theory as it has most recently been 
formulated (Bowlby, 1969, 1973.) 

To attempt a capsule statement of attachment theory is grossly 
to oversimplify it. At the risk of inviting misunderstanding I 
shall nevertheless attempt such a summary here. 

An attachment is an affectional tie or bond that one individual 
(person or animal) forms between himself and another specific 
individual. The behavioral hallmark of attachment is seeking to 
maintain a degree of proximity to the figure to whom one is attached, 
but attachment is not conceived as vanishing when that 



fi^re is absent or during any period in v/hich other competing behaviors for ' 
vbatevar reacon override proxiraity»-secl;inf5 behaviors, Attachraontc may be sus- 
tained throufjh periods of absonco—perio Is which are brief in early childhood, 
but vhich become increasingly longer with increasing maturity. Therefore it 
is necessary to assume that attachment refers to the propensity of the individual 
intermittently to behave so as to promote proximity to and interaction with his 
attachment f igure( s)"a propensity that implies internal, central processes which 
are not themselves directly observable. Attachments are not limited to any 
specific period of life, but the first attachment to be formed is that of an 
infant to his mother, and it is with this first attachment that we are primarily • 
concerned. 

The ethological-evolutionary view is that infant-mother attachment has a 
significant biological function in terras of survival value. In the environment 
in which the species evolved, behaviors that contributed toward the infant be- 
coming attached to his mother, through a process of natural selection, became 
part of the repertoire of behaviors characteristic of the species and supported 
by genetic constitution, In the human species, as well as in manj'' other species, 
an infant is predisposed by the species groundplan inherent in his genetic 
equipment to become attached to someone--his mother figure, who is usually his 
natural mother. The behaviors that mediate the development of attachment are 
themselves species-characteristic and genetically determined. These are be- 
haviors that first merely promote proximity to any conspecific, but then become 
focused upon and organized around the particular conspecific with whom he has 
most interaction, the mother figure. These proximity-promoting benaviors are 
termed "attachment behaviors," although in the human neonate they night best be 
termed "precursor attachment behaviors" because they antedate the actual forma- 
tion of an attachment, 

Attachment behaviors are of two main classes. The first class consists of 
signalling behaviors which promote proximity by attracting the adult to approach 
the baby. Of these, crying is present at birth, and smiling and non-crying vocal- 
ization emerge within the first few weeks of life. Later developing modes of 
communication, both verbal and non-verbal, may also 'serve as attachment behaviors 
even though they may obviously serve other behavioral cystems too. The second 
class of attachment behaviors are active behaviors through which the infant himself 
seeks to gain or to maintain proximity and/or contact. At birth these are limited 
to a few reflex-like behaviors--rooting, sucking, grasping, and postural adjust- 
ment when held. As sensorimotor development proceeds, however, the repertoire of 
active attachment behaviors expands to include reaching, locomotor approach, 
clasping and clinging, and the like. 

Infant attachment behaviors are preadapted to and interlocked with a recip- 
rocal set of maternal behaviors that bias the mother both to respond to infant 
signalling behaviors by increasing proximity to or establishing contact with 
him and to maintain a certain degree of proximity to him on her own account 
whether or not he happens to be signalling fche moment. Thus both infant attach- 
ment behaviors and reciprocal maternal behaviors have the "predictable outcome 
usual or statistically probable, but not invariable outcome--that a degree of 
proximity between the two members of the pair is maintained. 

The biological function of infant attachment behaviors and reciprocal mater- 
nal behaviors is held to be protection of the infant. Bowlby hypothesised 
specificaily that in the environment of evolutionary adaptedness--the environ- 
ment in which the human species originally evolved — protection against predators 
vas the outcome of behaviors that promoted mutual proximity that led these be- 
haviors to be Sb.ected. The implication is that, despite the fact that the danger 
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of predation is almost' non-existent in many of the environments in which con- 
tcTiporary huw.ns live, the infant is nevertheless programmed by reason of his 
ge.iofcic constitution to emit proximity-promotinfj behaviors, and to react with 
considerable urcjoncy should his signals be initially unsuccessful in effecting 
the outcome for which the behaviors were "designed." 

It is only for the first few months of his life, however, that attachment 
bor.avior continues to have the reflex-like characteristics that it had in the 
ber inning. A major feature of Bowlby"s attachment theory is his provision that 
attachment behavior becomes "goal-corrected" and hierarchically organized ac- 
cording to plans. Here he draws upon oontrol-systems theory, and, in regard to 
plena, upon Miller, Galanter, & Pribam (i960). Goal-corrected behavior is be- 
havior in which a continuous feedback mechanism guides the achievement of a 

set-goal." Although the set-goal may be species-characteristic, as indeed he 
believes maintenance of proximity to an attachment figure to be, the behavior 
through which the set-goal is achieved or maintained may be flexible and en- 
vironmentally labile. 

To maintain the degree of proximity indicated by the set-goal does not 
imply that the infant constantly demands contact or even close proximity with 
this mother. On the contrary, the attachment system is only one of a variety 
of behavioral systems, which have different conditions of activation and 
termination, and which may compete with one another. V/hen for example, ex- 
ploratory behavior is activated by new and interesting stimulus configurations 
it may override attachment b|)iavior, inducing ah infant old enough to be mobile 
to decrease proximity to his attachment f ignore. Nevertheless, the set-goal of 
the attachment system tendu to keep the exploratory behavior within the limits 
of space and time implicit i.n its "setting." Thus to have moved away from the 
attachment figure beyond the distance implicit in the set-goal (or to have 
remained distant from that figure for longer than the time specified by the 
set-goal) automatically activates attachment behavior— I.e. behavior that in- 
creases proximity to the attachment figure and thus maintains the degree of 
proximity required by the set-goal. 

pe set-goal itself may shift from time to time. The emergence of an 
alarming stimulus, for example, may shift the set-goal from, say, 100 feet to 
5 feet--or to the closest possible physical proximity with the attachment figure 
Implied by close clinging. The departure of an attachment figure, or behavior 
that signals impending departure, may similarly heighten attachment behavior to 
a level of intensity far surpassing its ordinary maintenance level Similarly 
a variety of internal conditions may activate attachment behavior— hunger, fatigue 
illness, and the like. Under conditions of low activation one set of behaviors ' 
may perform a proximity-promoting function, but under conditions of intense acti- 
vation not only may these behaviors become more intense (more prompt, more rapid 
or more vigorous) but there may be a shift to another set of behaviors. Thus ' 
for example, an infant while exploring may intermittently look, smile, vocalize 
or gesture toward his mother, and occasionally approach her slowly and casually! 
but If alarmed he may rush to her as fast as he can, and then clamber up and 
cling, or, indeed, he may merely scream thereby strongly activating her maternal 
(approach) behavior. 

These considerations suggest that research into the development of attachment 
cannot focus on behavioral systems either in isolation from one another or with- 
out regard for the context in which attachment behavior is activated . 
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♦ My stuJy of OanJa infants led to the folloving conclusions, vhich may be 

consi'lered hypothMsofl to iguidn further rrisaarch, and indeed led to the specific 
aims that guiJed thc.» prc*sent research project. First, I 'concluded that there 
v/as no single attachment behavior that could serve as a criterior* that a baby 
had in fact become attached .to a specific figure (his mother) rather than merely . 
behaving to optimize proximity to conspecifics as he had done from the beginning. 
I had expected from my knowledge of the literature (e,g. Spitz, 1959) and from 
my familiarity with the responses of young children to separation from the 
attachm^mt figure, that separation distress v/ould emerge as the criterion that 
a baby had become attached. V.Tiereas there is weighty evidence that distress 
contingent upon a major separation--for days, weeks, or seemingly perraanently-- 
indexes attachment, the Gande* study made it clear that not all babies, even 
those that otherwise seem to be clearly attached, protest minor everyday sepa- 
rations, such as when the mothei leaves the room for a few minutes. 

If one has the clear-cut impression that a baby is attached to his mother 
figure despite the fact that he does not consistently protest her departure in 
everyday separation situations, the question arises as to what behaviors gave 
the observer the impression that the baby was attached. Thus the second major 
yield of the Ganda study was a catalogue of behaviors through which a baby 
mediates his attachment. All of these were "differential*' behaviors; the infant 
discriminated among various figures including a variety of familiar figures, and 
characteristically directed proximity promoting behaviors more frequently or 
more readily ormore intensely toward one figure rather than toward others. The 
catalogue began with differential crying, smiling, and vocalization, included 
protest and/or following when a figure left the room, but also included be- 
haviors in greeting a returning figure, and behaviors manifested in physical 
contact. It listed also behaviors that are not in themselves attachment be- 
haviors, but which nevertheless contribute to the Judgment that an attachment 
has been formed--for example, using the mother as a secure base from which to 
explore the world. 

Third, a developmental analysis suggested that the development of attach- 
ment passed through several phases within the first fifteen months or so, with 
different constellations of behaviors being conspicuous in each phase. For our 
purposes here these phases may be reduced to three: (a) an initial indiscrimi- 
nate phase in which an infant's attachment behaviors are not differential to 
^ any specific figure; (b) a phase during which the infant becomes increasingly 
X discriminating and differential, first in regard to figures close at hand and 
later across a distance, but in which the differential behaviors are for the 
^ most part signalling behaviors such as crying, smiling, and vocalization; (c) 

a phase in which the infant becomes increasingly active in gaining and/or main- 
taining proximity and contact to a specific attachment figure--a phase in which 
Bov;lby^s ''goal-corrected" behavior first becomes conspicuous. 

Fourth, it was quite clear that there were individual differences toward 
the latter part of the first year (and later) in the patterning of attachment 
behaviors manifested by different infants, and that these were significantly 
related to characteristic maternal behavior. A security-insecurity dimension 
was identified, and certain maternal behaviors were found to be related signi- 
ficantly to it. 

Finally, there was unambiguous evidence that babies may become attached to 
one (or several) figures other than the mother. The timing of our visits (once 
every two weeks) made it impossible to establish whether attachment to the mother 
preceded or was coincident with the formation of other attachments. In any 
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event it was clnav that mont babies^ were attachea not only to their mothyrs 
but also to come othor fifjure or figuros-- for example, father, matornal grand- 
mother, uncle, or an oldor sibling. 

The details of tba Ganda study have bnen published (Ainsworth, 19^3, 
1967.) Furtherrabre, contributions to attachment theory are represented in 
publications (Ainsworth 1969, 1972, 1973a, Ainsworth & Bell, 1970)^ 

At this point it would be appropriate to review the literature of mother- 
infant interaction and attachmant behavior. This I do not propose to do--but 
rather I refer the reader to a review of the relevant literature (Ainsworth*, 
1973a) , 

AIMS OP T»E PROJECT 

The specific objectives of the present project stemmed directly from ray 
study of Ganda infants and mothers (e.g. Ainsworth,, 19^7) and were directed 
toward checking and confirming, refining, and extending the findings of that 
study, The following five objectives were formulated at the beginning of the 
study in I962-63 and have guided it throughout. 

Objective 1 ; Normative 

To observe and describe the course of development through the first year 
of life of those behavior patterns -which have already been identified as those 
from which attachment develops^ and which later mediate attachment, from their 
reflex-like origins, through transformations of the behavior patterns theraselves, 
ana through growth of differentiation, discrimination and active direction, 
ending with their coordination together and organized direction toward one 
person, the mother. 

Objective 2 ; Individual Differences 

To examine individual differences in regard to the rate of development 
and the sequence of emergence of attachment behaviors, and in regard to the 
configurations of attachment behavior most characteristic of each child. 

Objective 3 ' Organization of Attachment Behavior 

To attend especially to the last quarter of the first year in which the 
separate behaviors are hypothesized to become integrated, hierarchically 
organized, and directed by plans, and to identify dimensions in terms of which 
individual differences in such organization may be described. 

Objective k : Influence of Environmental Variables 

To*examine and assess the influence of environmental variables on the 
development of attachment behavior, with particular reference to the mother's 
behavior in interaction with her infant, her methods of infant care, the life 
space she arranges for him, ani the part played by other persons in interaction 
with himj and to observe changes in these variables that occur from one phase 
of development to another. 
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Objective t) ; Relatlonghip of the Quality of Attachment to Other Aspects of 
Development 

To assess, at various phases of development, the relationship between the 
quality of an infant's attachment relationship to his mother and (a) his 
relationship to other members of the household, and to strangers; (b) his ex- 
ploration and manipulation of the physical world of objects; and (c) his 
general sensorimotor development. 

To these five objectives may be added a sixth, which was implicit from the 
beginning although not explicitly stated. 

Objective 6 ; Formulation of Potential Applications 

On the basis of the findings of the project, to formulate descriptive 
principles and guidelines for relevant aspects of infant care in the first 
year of life, especially as they may be seen to promote healthy social and 
cognitive development, and to communicate these formulations together with the 
findings upon which they are based directly or indirectly to those responsible 
for infant care--parents and other caregivers, and relevant professionals in- 
cluding pediatricians, child psychiatrists and the like. 

J4ETH0DS 

In this section the procedures used in the project to date*^ both in regard 
to collection and recording of data and in regard to the substantial amount of 
data analysis that has already been completed, will be dealt with but briefly. 

Subjects 

The main sample consists of 26 white, middle-class families obtained through 
several cooperative pediatricians in private practice, before the birth of the 
baby. Sixteen of the sample were boys, and 10 were girls. Six were first-born, 
all of them boys. All but 5 of the mothers were full-time mothers; only one of 
the working mothers had a full-time job throughout most of her baby's first year. 
Only one of the families that was approached declined to participate. No family 
dropped out once participation had been agreed upon. 

lliere v/ere three similar supplementary samples obtained in a similar way 
who were observed when nearly one year old in a special laboratory situation — 
the "strange situation" which will be discuessed later. Thus 106 subjects in 
all were available for that aspect of our work. 

Schedule of Visits 

For the main sample of 26 infants, two preliminary home visits were made, 
one before the birth of the baby to explain procedures, to elicit cooperation, 
and to obtain informed consent, and the other as soon as possible after the 
baby^G birth. For the first 15 cases 18 subsequent visits were made at intervals 
of 3 weeks, beginning when the baby was 3 weeks old, and ending at 5'^- weeks, 
with the strange situation substituting for or supplementing the visit at 51 
weeks. For the last 11 cases there were 21 visits at 1, 2, 3, ^, and 6 weeks, 
and thenceforward every 3 weeks as in the first subsample. Except for the 
earliest visits to the last 11 cases, each visit lasted for approximately h 
hours. This schedule permitted a good sample of routine situations and infant 
states and, especially after the first few visits, ensured that the mother 
behaved in a way natural to her. It also provided for approximately 72 observ- 
ation hours for each subject. 

^ in 
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Establishing, and Maintaining Cooperation 

Special attention was paid to establishing and maintaining cooperation 
with the fnmilias and to safeguarding the welfare and privacy of the parti- 
cipants, Although details will not be [jiven here, and have not been reported 
in journal articles because of pressure toward brief presentations, policy and 
procedures relevant to these matters are considered of crucial importance and 
will be discussed in the major publications (a book and a monograph) that are 
yet to be finished. 

Methods of Collecting Data 

Four chief methods of collecting data were used; observation jji home 
visits, interview, observation in the strange situation, and infant intelli- 
gence testing. In addition medical records were obtained from the pediatri- 
cian. 

Observation in home visits ♦ In general the visitor was eajoined to 
observe as much as possible of what went on during visits, especially what 
the infant did, and most especially what he did In interaction with his 
mother, and as much else as he could attend to. Some selectivity and focus 
was ensured in two major ways; through "even u sampling," and through special 
attention to "critical situations." In artdxtion, a preliminary schedule of 
observation and Interview was drawn up, which detailed the Information desired 
for all cases as an outcome of the total sequence of home vis:.ts. This sched- 
ule was Implicitly expanded and refined in the course of frequent discussions 
with the visitors about things that it would be interesting *^nd/or valuably 
to find out about. 

The "events" that were to be sampled were primarily infant attachment 
behaviors, as catalogued by Ainsworth (1967) • The observers were set to ob- 
serve and to record each instance of such behavior and the details of the 
context in which it occurred. The event sampling method does not, however, 
take account of negative instances, that is, the non-occurrence of a specific 
attachment behavior in a situation in which it might be expected. Therefore 
particular attention was paid to certain "critical situations" in which attach- 
ment behavior seemed most likely to be activated or terminated. Sixteen such 
critical situations were ident^ified, but those to which we have given attention 
in data analysis are fewer. I'£ a critical situation relevant to the age of the 
baby did not occur spontaneously during a visit, the visitor was instructed to 
engineer its occurrence. Moreover, since differential responses were of parti- 
cular interest, the visitor himself was instructed to participate in each of 
the critical situations in order to observe the baby's responses to him. 

Observers were encouraged to record as much as possible of all that 
happened during the visit, without "editing" in regard to sijjnif icance or 
relevance. This enabled him to free himself of the possibly inhibiting 
tensions of an overload of instructions about what he was supposed to observe. 
This combination of previous alerting so that we would notice behavior that 
he might otherwise overlook, and the play-by-play reporting set x^hich led him 
to record as much as possible regardless of its perceived significance, has 
proved to be a helpful way to produce data rich in both detail and relevance. 
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In the course of the data x:ollection — first during 1963-65 and then 
during 1966-67— four observer-visitors were employed. I was responsible for 
five cases. Three research assistants, o*e female and two r^ale, visited 11, 
7 and 3 cases respectively. I made as me y joint vis*:8 with each observer 
to each family as I could, although on the average these were Itaited to one 
or two such visits per family. Probably at least once per fhmily another 
visitor substituted for uhe regular one. 

Reliability of observation was a concern, and obviously the joint and 
substitute visits provided one kind of reliability check. Because of limita- 
tions of personnel (and money) there was a conflict between duplication of 
observations for the purposes of a perf ectionistic establishment of degree 
of reliability and the observation of a sample large enough to support stati- 
stically adequate data-analysis procedures. The latter consideration ''won.** 
The Initial training of observers and their specific instructiocQ ensured, 
however, that mother-infant interaction was adequately observed and reported, 
and likewise attachment behaviors and the critical situations that were most 
relevant to them. The "proof of the pudding*' is in the fiddlri);s. There has 
been a truly impressive yield of significant findings from the project to 
date. With any undue amount of random observer error it would have been 
impossible to have obtained this yield of significant findings. Furthermore 
it is inconceivable that any systematic observer bias could have yielded the 
highly complex but nevertheless psychologically meaningful sets of inter- 
correlations between variables that have been obtained. Therefore, although 
the constraints placed upon us prevented the kind of reliability checks and 
assurances that are possible in projects of substantially smaller scope, 
I am confident that the findings are free from significant distortion by 
observer error or bias. 

Interview Information, obtained from the mother and from other relevant 
adults in the household, included information that could not be obtained thr- 
ough direct observation — demographic data, descriptions of family background, 
night-time routines, special events occuiring between visits, and also the 
Informant's view of the events observed during visits. The interview methods 
were largely : on-directive . Much information emerged spontaneously from the 
mother's comments in the course of other activities, but open-ended o.uestions 
were asked when the desired information did not emerge spontaneously. Rela- 
tively li..tle use of interview information has been made in our data analyses 
to date; observational data have been emphasized. 

Observation in the strange situation . As already noted, the babies of 
both the main longitudinal sample and of other samples were Introduced to a 
controlled laboratory situation toward the end of the first year. The chief 
purposes of this were; to assess the extent to which a baby could use his 
mother as a secure base from which he could explore an unfamiliar situation 
and from which he could face a possibly fear-arousing stimulus object (a 
stranger), and also to observe his response to brief separations from his 
mother and to reunion with her afterwards. The environment, the sequence 
and duration of episodes, and the roles of the mother and the stranger were 
controlled, so that this may be viewed as a standardized situational test — 
and as such it has proved to be both powerful and useful. An account of the 
procedures is reported elsewhere (Alnsworth and Wittlg, 1969; Ainsworth and 
Bell, 1970; and Alnsworth, Belly and Stayton, 1971) and will not be repeated 
here. 
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infant Intelligence testing . The Griffiths' (1954) Infant Intelli- 
gence Scale was administered to all subjects in the main sample approxi- 
mately every 9 v/eeks. 

Pediatrician's records included particulars of the neonatal exami- 
nation; height, weight, and cephalic measures taken at regular intervals 
during routine examinations; routine notes and dietary prescriptions; 
and particulars of any illness and its treatment. 

Methods of Recording Data 

Narrative records . The narrati/e record of a home visit included 
both interview material and a continuous record of observation. Ga the 
basis of continuous notes made during the visit, it was dictated by the 
observer as soon as possible afterwards, and subsequently transcribed. 
The observer was instructed to indicate five-minute intervals in his 
record; he was also instructed to time more precisely special events 
such as the duration of a cry. The narrative report was dictated ac- 
cording to a standard format, following a detailed set of instructions. 

In the strange situation two observers, viewing the in£«int (with 
mother and/or stranger) in the next room through one-way vision windox^s, 
dictated independent narrative records into tape recorders. A time sig- 
nal, emitted every 15 seconds, was picked up by the recorders. Subse- 
quently both accounts were transcribed in parallel. 

Film records. Movie records were taken for 11 subjects of tl e main 
sample in the strange situation. Later a sample of 10 minutes of strange- 
situation behavior was filmed for 24 additional subjects. 

Methods of Analysing Data 

The first task of data analysis is to transform the mass of detail 
contained in the narrative records into maniPulable form vhich orders the 
data, and makes subsequent use of quantitat .ve analysis possible. This 
first level of data analysis is very difficult and very time consijming, 
and yet it can be very rewarding in that it permits of discovery. Instead 
of selecting behavioral variables in advance and time-sampling their oc- 
currence, rating them, or otherwise assessing them through predetermined 
instruments, the researcher who uses narrative records has the opportmity 
of discovering which behavioral variables best order his data--and these 
may well be quite different or at least differently defined than any he 
might have thought of before beginning his observations. Indeed, we did 
draw up one set of rating scales in advance for assessing maternal behavior 
although these served a useful purpose in guiding observations, they were 
later discarded in favor of a new set of scales with the dimensions defined 
in terms of behaviors as actually observed. 

Three main kinds of data-analysis procedures have been used for the 
first-level analysis in our study: classification, rating, and coding. 

Classification has proved to be a very useful and sensitive first 
step in the analysis of these complex data. The first clascif icatory 
system dealt with infant behavior in the strange-situation — which may be 
conceived as the outcome of mother-infant Interaction experienced 
throughout the first year as assessed in a standardized situation. The 
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classification was based on clustering of cases showing a "by eyeball" 
similarity. This procedure highlighted the behavioral variables which 
actually differentiated the cases originally sorted on a more global 
basis. These variables included at least two that had not been antici- 
pated in advance, and indeed which proved to be the most valuable of all 
in differentiating qualitative aspects of the infant-mother attachment 
relationship (i.e., avoiding and resisting behaviors), and excluded one 
that might have been believed in advance to be the most significant of ^ 
all, (i.e., crying in the separation episodes of the strange situation). 
Further procedures for handling the strange situation data followed 
from this; (a) the devising of a scoring system for measuring the vari- 
ables crucial to the classif icatory system, (b) a discriminant analysis 
that used these scores as a basis for checking the discrimination claimed 
by the classif icatory system, and (c) a factor analysis to identify the 
main dimensions implicit in the variety of behavioral scores. 

Meanwhile reliability of the strange-situation classification was 
checked. In one check, for example, two judges, working independently, 
agreed completely in the classification of 31 of 33 cases. In one case 
they differed in regard to subgroup placement but agreed in group place- 
ment. In another case (clearly borderline) they disagreed in group 
placement. 

The strange-situation classif icatory system has proved to have great 
further usefulness within the present study. For example, a quick read- 
lug of the narrative records was undertaken to gain impression of ways 
in which the different strange-situation groups and subgroups differed 
In regard to the behavior of both mother and infant at home in the 
fourth quarter of the first year. This led to the tentative identifi- 
cation of four dimensions of maternal behavior that seemed associated 
with different strange-situation outcomes, and rating scales were devised 
to measure these. Furthermore, it seemed likely that infant obedience was 
clearly related to the quality of infant-mother attachment (as reflected 
in the strange-situation classifications) and so a coding system was set 
up to investigate this relationship and a separate analysis was undertaken 
of individual difference in infant obedience (Stayton, Hogan, and Ainsworth, 
1971). Finally, in several analyses of specific attachment behavioifs the 
clue to the dynamics of individual differences was to be found in contrasting 
strange-situation groups with respect to these behaviors. 

A second classif icatory system dealt with mother-infant interaction in 
the feeding situation in the first quarter of the first year. Not only were 
the classifications thus derived very useful in describing individual dif- 
fiarences in feeding interaction, but they were found to be related to a 
KiUinber of other measures of infant and maternal behavior including strange- 
situation classifications at the end of the first year (Ainsworth and Bell, 
1969). Methodologically speaking, h'^wever, the classif icatory system enabled 
us to identify four main variables on the basis of which maternal behavior 
relevant to feeding could be described, and assessed through rating scales. 

A third classif icatory system dealt with the balance between exploratory 
and attachment behavior manifested by the infant at home during the fourth 



ERLC 



Ains worth 



13. 



quarter of the first year. This was found to yield results highly congruent 
with the strange-situation classifications (Ainsworth, Bell, and Stay ton, 
1971), but its chief value was to direct attention toward the significance 
of subtle nuances in physical-contact interaction as being highly signifi- 
cant in understanding how different organizations of attachment behavior 
arose. 

This much space has been devoted to the issue of classification as a 
procedure for two reasons. First, classification has been dismissed by many 
contemporary researchers as subjective, unreliable, and unscientific, whereas 
our use of classification showb that this is not necessarily the case. Sec- 
ond, I wished to indicate how analysis of complex narrative data can proceed 
flexibly by levels of approximation (Lewin, l^^'^O) , first with gross quali- 
tative distinctions, which could gradually give place to the identification 
and refined measurement of behavioral variables, which could finally be 
subjected to multivariate analysis. The advantage of the preliminary im- 
pressionistic, **by eyeball" classlf icator approach is that one can gradu- 
ally hit upon and define the variables Vhat are most likely to represent the 
behavioral dimensions and the interrelations among them that are implicit in 
the data. The multivariate statistical analyses then are not so much blind 
methods of discovery of interrelationships as confirmations of interrelation- 
ships already suspected to exist. Further*7:ore, one cannot expect multivari- 
ate analysis to yield significant or scientifically useful results if the 
original variables that yield the intercorrelations upon which it is based 
are diffuse, noisy, or working across the behavioral dimensions that are 
actually implicit in the data. 

Rating scales . The rating scales devised in this study are perhaps 
maligned by being called rating scales. They are far more than a labelled 
behavioral dimension in regard to which a rater is asked to make judgements 
of very, very high, moderately high, average, moderately low, low and very 
low. They are either 9-point or 7-point rating scales in which every other 
scale point is given a detailed behavioral definition, and in which the 
dimension as a whole ic carefully delineated by Iriitial instructions. 

Our chief use of rating-^scale procedures has been to assess maternal 
behavior in interaction with the infant, whereas for infant behavior we have 
relied chiefly on measures derived from coding. Two chief sets of rating 
scales have been devised to date. 

The first set deals with maternal behavior pertinent to the infant's 
first quarter-year, and consists of 22 rating scales. These scales repre- 
sent revisions of the a priori scales mentioned earlier, and were constructed 
after first quarter behavior had been observed. They include 4 scales des- 
cribing the mother's general attitude toward the baby and her role, 4 scales 
relating to feeding interaction, 4 relating to mother's availability to and 
interaction with her baby, 2 dealing with physical-contact interaction, 1 
concerned with the effectiveness of mother's response to infant crying, 4 
relating to social contact, and 3 to facilitation by the mother of sensori- 
motor development. 

The procedure for rating was as follows: two or more judges rated 
each mother, each judge rating in sequence the 4 (or 7) relevant visits in 
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the first quarter, aad then finding a median. The ratings for each case were 
then confcrenced, and a final cpnferenced rating was decided upon, which was 
usually the median of the two (or more) medians. It may be noted that each 
judge rated all 22 variables at a time—the fastest possible rating procedure 
which still provided a reliability check. The inter-rater agreement of each 
of these 22 rating scales was checked, ruid in all but a few instances was 
found to be within satisfactory limits, with coefficients of .80 or higl)er. 
And of course the final conferenced rating may be presumed to be a more 
stable (and presumably more reliable) figure than even the findings of 
high inter-rater agreement might suggest. 

The second set of rating scales was devised to measure maternal behavior 
in the infant's fourth quarter-^ycar . The four variables had been chosen and 
defined in terms of the preliminary impressionistic analysis (mentioned above) 
of variables that distinguished among strange-situation groups and subgroups. 
These variables were as follows: sensitivity-insensitivity in response to 
infant signals and communications, acceptance-rejection, cooperation-inter- 
ference, and acceseibility-ignoring. The following rating procedure was used. 
Five judges were utilized, three of whom were ignorant of any other assess- 
ments that had been done previously. Each judge rated one visit to one case, 
and then passed on to another case. Only after a lapse of time, and having 
surrendered previous sets of ratings to the research secretary, did he rate 
another visit to the case in question. At most two variables were rated 
at a time. As before, the final rating was settled in conference, and was 
nearly always the median rating for all judges for all violts rated. 

Inter-rater agreement was satisfactory for the four variables. The mean 
correlation coefficients for pairs of judges were as follows: sensitivity- 
insensitivity .89, acceptance-rejection .88, cooperation -interference .86, 
accessibility-ignoring .87. 

A few other rating scales have been devised for special purposes, when 
data analysis suggested a variable that required assessment. For example, 
the analysis of infant crying data suggested that it would be useful to have 
a measure of the excellence (variety, sublety, and clarity) or infant commu- 
nication in the fourth quarter, and a rating scale was devised for this pur- 
pose. In this cace it emerged that narrative data were not even enough in 
the degree of detail reported to make it possible to make reliable distinc- 
tions on the 7-point rating sclae that was originally devised, but when this 
was collapsed into a 3-point scale it proved to be useful, and reliable. 

Coding . Although classification may be considered a first-level pro- 
cedure and rating of the variables derived from it a second-level procedure, 
coding procedures cannot .be fitted so conveniently into a levels-of-approxi- 
mation model. 

At the outset it had been intended to code a wide variety of ''critical 
situations" as well as infant crying behavior. Coding proved to be enormously 
time-consuming, and both because of this and because a number of our critical 
situations focused on looking behavior which is perhaps not properly identi- 
fied as an attachment behavior, we have narrowed down to the following: 
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among infant attachment behaviors, crying, and approach to a person; among 
"critical situations," adult picks baby up (and perhaps holds him), adult 
puts baby dc^n, adult and baby come into a face-to-face confrontation, adult 
leaves room, adult enters room, adult issues a verbal command or intervenes 
physically to control infant behavior, and finally, adult and baby engage in 
Interaction across a distance* Of these, infant approach behavior, adult 
commanding and physical Intervention, and infant-adult distance interaction 
coding were undertaken only af cer other data analyses had indicated their 
desirability. 

Each behavior or situation required a specific set of operations in 
coding. Let us take the coding of crying as an example. Each instance of 
crying during a visit was recorded on a coding sheet with the following 
information being provided: time of onset of the cry, time elapsed since 
last feeding, state of baby prior to the cry, circumstances before the on- 
set of the cry, relationship to present routine, environmental circumstances 
Immediately preceding the cry, type and duration of the cry, other concur- 
rent infant behavior, adult behaviors in response to the cry and their 
latency, infant's response to each of these interventions, intervention 
which terminated the cry; time at which the cry was terminated, and baby's 
state and behavior after the crying episode is over. 

Even in the case of codings that were planned from the outset of the 
research, modifications of the coding systems had to be made in the light 
of experience in applying it to the narrative data. Furthermore, in each 
instance, the analysis of the findings yielded by the codings required ad- 
denda to the coding (or expansion or refinement of the analysis) in order 
toanswernew questions suggested by the data themselves. Therefore, even 
in the most "objective," detailed, and exhaustive of our data-analysis 
procedures we have had to work through levels of approximation from rela- 
tively crude to progressively more incisive and refined measures. 

For the*most part the coding has been undertaken by non-prof essional* 
personnel and by undergraduate student volunteers, who were without effec- 
tive knowledge of our hypotheses, and without any knowledge of the findings 
of other data analyses. Training of coders and routine reliability checks 
were undertaken conscientiously and were considered especially important 
in view of the multiplicity of student volunteers who participated in this 
tedious work. These checks resulted in corrections, and only when the work 
of a coder survived several reliability checks without correction being 
required was he allowed to proceed independently, A further check came 
when the codings were further analysed. If in the course of analysis, 
omissions or ambiguities were noticed, the original narrative reports were 
checked. If any coder were found to have become careless his coding was 
checked throughout and corrected. The criterion was straightforward — 
fidelity to the narrative record. 

Coding does not result directly in findings, A flexible and creative 
professionally-trained researcher is required to decide what measures can 
best be derived from the coding and to define these precisely. Furthermore, 
as implied above, the completion of the analysis of a set of codings may 
suggest further desirable measures that require reworking the codings, and 
in some Instances, new codings of the narrative reports. 
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Two final points should be made about coding of the narrative records 
of the home visits. Firsi;, coding is so enormously time-cousumiiig tliat we 
had to be highly selective in regard to the choice of behaviors or situations 
to be coded; if careful rating procedures of the type described above would 
suffice, they were chosen in preference to the more expensive coding proce4ures. 
Second, although a coding procedure appears to be less vulnerable to errors of 
judgment than do rating or classif icatory procedures, it cannot always be the 
method of choice. For variables based on a variety of specific behaviors the 
more integrative" judgment of ratings or rating-like scoring systems were 
sometimes preferable. In regard to the details of the measures derived from 
coding, it seems best to defer description until the discussion of findings— 
or to refer to the appropriate publications in which they are described. 

A special word should be said about coding strange-situation behaviors, 
rwo types of coding emerged from this analysis. The first was straightforward- 
it resulted in frequency measures (behavior per 15" interval) of crying, ex- 
ploratory locomotion, exploratory manipulation, visual exploration, visual 
orientation, smiling, vocalization, and oral behavior. The second coding was 
more complex, and Indeed might be described as a scoring system rather than a 
coding system for the following behaviors—proximity and contact seeking, 
contact maintaining, proximity and Interaction avoiding, contact and inter- 
action resisting, and distance Interaction in regard to each the mother and 
the stranger, and search behavior in the separation episodes. This scoring 
system took into account different behaviors with the same goal. Involving 
different degrees of active initiative, different frequencies and/or durations 
of such behavior, and also allowed for contingencies of adult behavior. All 
relevant behaviors for each child In each episode of the strange situation 
were recorded, then arranged to define a 7-point scale 

Inter-coder agreement for frequency codings was checked for two coders 
tor eight randomly selected cases. Correlation coefficients were as follows: 
exploratory locomotion .99; exploratory manipulation .93; visual exploration 
.98; crying .99. Iiiter-scorer agreement for other behaviors directed toward 
the mother was checked for two coders of 14 randomly selected cases. Correla- 
tion coefficients were as follm^s: proximity seeking .93; contact maintaining 
.y/; proximity avoiding .93; contact resisting .96; search .94, 

One final word needs to be said about our first-level (and second-level) 
analyses. It is easy enough for us to describe in detail the measures that 
are implicit In our rating scales and in the variables derived from coding, 
as well as the bases of classification that have been used. It is not pos- 
sible, however, to give a detailed account of the measures that we will use in 
analyses that have not yet been tackled. I hope that I have said e^i^h about 
the way in which data are approached, with both identification of appropriate 
variables and 'measures thereof resulting from data analysis rather than pre- 
ceding them, to make clear to the reader that this is a productive way of 
going about analysis of narrative records. Furthermore, may I point out lhat 
we are pioneers in this field, and the yield of our research to date suggest, 
to us that we are going about it in a useful way. Therefore, in regard to 
further data analysis that is planned for the period for which support is re- 
quested', please do not expect a detailed account of the measures we li^tend to 
use or how we intend to treat these statistically. We have yet to identify 
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the variables Co be measured, and then need to work out the measures that 
will assess them. This can not be done a priori * 

Statistical Analyses 

A wide variety of statistical analyses have been used in processing the 
data of this study, some of them simple and some more complex. Among the 
simple analyses are- comparisons in terms of t^ tests, chi square, and occas- 
ionally analysis of variance. In addition we have made extensive use of 
correlational techniques. Perhaps none of these require special comment. 
We have also used, however, more complex multivariate techniques, and these 
perhaps do require comment in view of the fact that our sample is small 
(at least the longitudinal sample) and our variables are numerous. We view 
our use of multivariate techniques as methods of analysing our data that 
enable us to comprehend the Interrelationships of multiple variables, and do 
not claim that findings from this small sample can generalize to basic "fac- 
tors" in human nature. Furthermore, were it not for the fact that our meas- 
ures (being based on relatively many observation hours spaced out over an 
extended time) are relatively stable, we could not have obtained as many 
significant and substantial correlations as We have obtained. And had we 
not obtained so many significant correlations multivariate techniques would 
have been much less relevant and useful than they have proved to be. 



FINDINGS TO DATE 

Here I shall in summary form attempt to present the findings of the 
research to date, referring to reprints and preprints of publications for- 
details, but including here some important details of analyses that have 
not yet reached even a preprint stage. The summary of the findings will 
be presented relevant to the five objectives of the study as outlined on 
pp. 7-8. 

« 

Objective 1^. Normative 

This objective Implies a description of the course of development 
throughout the first year of each of the behaviors that can be identified 
as attachment behaviors. Their onset is of interest, and also the onset 
of differential direction of the behavior toward different figures. 

Seven analyses of data, some completed and some nearly complete, arc 
relevant to this objective. Six of these are specific — namely, the analysis 
through coding of the following behaviors! crying; behavior relevant to physi- 
cal contact; protest and following in leave-roum situations and greeting in 
enter-room situations; smiling and vccdlization (and also looking and other 
behaviors) in face-to-face situations; smiling, vocalization, and gestures 
in distance interaction; and locomotor, approach behavior. The seventh analy- 
sis is more general; it is a comprehensive longitudinal analysis of all at- 
tachment behaviors; it is not yet complete. Let us consider each of these 
in turn. 

Crying . (See Bell and Ainsworth, 1972.) Episodes of crying were found 
to occur at a median frequency of A par hour throughout the first year, with 
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no significant decline. Duration of crying, expressed in minutes of crying 
per waking hour, decreased from a medirn of 7.7 minutes per hour in the first 
quarter to 4.4 minutes per hour in the fourth. The range was very wide in 
the first quarter (from 21 minutes per hour to almost none at all) but nar- 
rowed considerably by the fourth quarter. The proportion of cries emitted . 
under three conditions of proximity was considered. In the first quarter 
babies cried much more frequently when not in proximity with the mother 
(out of sight and out of earshot) chan when in proximity to her (could hear 
and see her), and three times as often when out of proximity than v;hen in 
actual physical contact v/ith the mother. This suggests that the condition 
of being alone either itself activates crying or at least contributes to its 
activation. In the fourth quarter, however, babies cried more frequently 
when in proximity to the mother than they did when either alone (not in 
proximity) or tohen in physical contact with her. This suggests that toward 
the end of the first year crying is becoming to some extent a mode of com- 
munication directed toward a specific figure rather than emitted entirely 
expressively. Indeed a comparison of frequency of crying episodes and their 
duration confirms this conclusion. Since the frequency of crying episodes 
scarcely declines throughout the first year, while the duration of crying 
declines markedly, the implication is that many of the cries at the end of 
the first year are brief signals rather than expressions of great distress. 

Cryin g when mothe r leaves room (i.e., separation distress). (See 
Stayton, Ainsworth and Main, 1973.) Whereas crying is present from birth, 
crying when mother leaves the room does not appear until later. We found it 
to appear at a median age of 22 weeks — substantially earlier than in any 
other study, except for my Ganda study (Ainsworth, 1967)^ — presumably because 
my findings were based on direct observation rather than on interview. Al- 
though separr*tlon anxiety or distress has been assumed l^y Spitz (1959), 
Schaffer and Emerson (1964) i and others to be the criterion of attachment, 
we found this behavior to be relatively infrequent throughout the first year. 
Infants were found to cry in 17.8% of all mothcr-leaves-room episodes in the 
second quarter, 27.0% in the third quarter, and 22.5% in the fourth quartet. 
This relative infrequency suggests that crying when mother leaves the room 
cannot serve as a satisfactory single criterion of attachment, but rather, 
as Ainsworth (1963, 1967) suggested, multiple criteria are required. 

A detailed developmental picture of this behavior shows two peaks in a 
frequency curve — once at 30 weeks and again at 48 weeks. We hypothesize that 
developmental changes in cognitive ability make early separation protest some- 
what different from later separation protest in terms of internal dynamics. 
Crying when a figure leaves the room was found to be a differential behavior 
from its onset, as judged from comparing responses to the mother leaving to 
responses to either siblings or an unfamiliar figure leaving the room* Being 
left alone, hov;ever, was found to be more distressing than being left in com- 
pany, and to occur at an earlier age than the onset of crying when a specific 
figure left the room. 

Follow ing when mother leaves roqiii. (See Stayton, Ainsworth, and Main, 
1973.) Infants, once capable of locoraotion and when free to follow, did in 
fact follox^; the mother wht^n she left the room more frequently than they cried. 
The peak for following occurred at 48 weeks of age, at which time follovn^ng 
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occurred in 58% of leave-room episodes. In the fourth quarter as a whole 
it occurred in 47.5% of leave-room episodes. The mean onset of following 
was placed at 30.9 weeks, three weeks after the onset of locomotion. By 
six weeks after the onset of locomotion, following was frequent, and re- 
mained so for the rest of the first year. Babies were found to follow 
their mothers much more frequently v/hen left alone than wlien left in com- 
pany. On the other hand we found no significant evidence of following being 
differential to the mother — perhaps because babies when in an offiliative 
or cKploratory mood and not under stress tend to follow figures whom they 
find interesting. Under stress, however, as^in the strange situation, babies 
are clearly differential to attachment figures (here the mother) in their at- 
tempts to follow departing figures. 

Greeting when mother e nters room. (See Stayton, Alnsworth, and Main, 
1973.) In our Initial analysis we JTstinguished between positive greetings 
(smiling, vocaliising, bouncing, reaching, leaning, waving, and/or approach- 
ing), negative greetings (crying), and mixed greetings (crying combined with 
some element of positive greeting). The age of onset of greeting the mother 
across a distance was clearly earlier than crying when separated; it occurred 
at a median age of 16.3 weeks. Negative and mixed greetings had a later on- 
set at 27 weeko, and were much less frequent. They occurred in only 6% and 
2% of enter-room episodes in the last three quarters of the first year, in 
contrast with positive greetings that occurred In 30% of such episodes. 

Surprisingly, the frequen,,y of positive greetings was not found to be 
differential to the mother. This led to two additional analyses — one of in- 
tensity of positive greetings, and the other an analysis of the components 
of positive greetings. Intensity of positive greeting was found to be sig- 
nificantly greater to the mother than to unfamiliar figures. Smiling, the 
most frequent component of positive greeting, was found not to be differen- 
tial in Incidence to mother versus strangers. But other components of posi- 
tive greetings were found to be differential — vocalization, reaching, leaning 
toward, and locomotor approach. While confirming these latter behaviors as 
differential attachment behaviors, this analysis suggests that smiltag (V7hich 
is undoubtedly a proximity-promoting, precursor attachment behavior) either 
remains or soon becomes also an affiliative behavior that can mediate Inter- 
action with relatively unfamiliar figures. 

Behavior relevant to physical contact . The initial approach to an ana- 
lysis of behavior relevant to physical contact was through coding of "criti- 
cal situations" — when the baby was picked up (and perhaps held) and when he 
was put down. It was anticipated that the pick-up (and hold) codings would 
In the early months yield information about the baby's postural adjustment 
to being held, and during the latter half of the first year would highlight 
active behaviors such as "scrambling" over the mother to explore her face 
and person, burying the face in mother's lap, and clinging — ^behaviors that 
had emerged as conspicuous in the Ganda study. It was also expected that a 
fev; other well-defined patterns of behavior might be identified — such as em- 
bracing and kissing — even though these had not been observed among the Ganda. 

As It turned out, the pick-up and put-down coding analysis yielded as 
first-level behavioral variables six classes of behavior, identified in terms 
of either manifest affect or intent. Those classes that comprehend attachment 
behaviors are: positive responses to being picked up and held, negative 
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responses to being put down, and positive initiations of being picked up. 
The other three aL-jasus ol" behavior may perhaps be viewed as behaviors anti- 
thetical to attachment behavior iii that they may tend to decrease contact 
and proximity rather than facilitating it:- negative responses when picked 
up and held, positive responses to being put down, and initiations of being 
put down. Although this first level coding analysis dous not squarely 
tackle the question of identification of specific attachment behaviors and 
tracing their development, it has been pursued because of its relevance to 
individual differences and the dcveloptnent of different patterns of organi- 
zation of the attachment relationship. 

Ainsworth, Bell, and Stayton (1972) provided a preliminary report of 
the analysis of pick-up, hold, and put-down situations, which was confined 
to the first and fourth quarters. Now the analysis of second- and third- 
quarter behavior is complete and findings for the entire first year are being 
prepared for publication by Blehar, Bell, and Ainsworth. Positive responses 
to being picked up and held (i.e., when the baby was described as happy, or 
as manifesting active attachment behaviors such as hugging, clinging, "sink- 
ing in, exploring the mother's face or person, and the like) were relatively 
Infrequent inl the first quarter, occurring in only 15% of pick-up episodes; 
neutral responses were much more frequent—merely accepting being picked 
up and held. Positive responses were most frequent in the second (36%) and 
third (40%) quarters. Negative responses to being picked up and held in- 
cluded beginning to cry, or resisting contact by squirming, stiffening, 
pushing away, hitting, biting, and so on. These responses (most usually 
merely crying or stiffening) were relatively infrequent throughout, and re- 
mained at a fairly constant level~20%, 18%, 18%, and 12% for the four quar- 
ters respectively. If the baby was already crying when picked up it was of 
interest to assess how easily he was soothed by the ensuing physical contact. 
In the great majority of such in£-tances the baby did indeed stop crying when 
picked up— 79%, 77%, 76%, and 86^.' in the four quarters respectively. 

Negative responses to being put down (i.e., crying when put down or • 
gesturing to be picked up again) occurred in nearly half (45%) of put-down 
episodes in the first quarter, declined to 32% in the second quarter and 
remained at about that level throughout the rest of the first year. Posi- 
tive responses to being put down occurred but rarely in the first quarter 
(8% of put-do^m episodes) but increased substantially thereafter.. until by 
the fourth quarter they occurred in 62% of put-down episodes. In half of 
the fourth quarter instances of a baby responding positively to put-down, 
he promptly engaged in independent exploratory activity or play. Initia- 
tions of pick-up (i.e., when a pick-up episode was preceded by the baby's 
spontaneous reaching, locomotor approach, or actual clambering up) did not 
appear until the second quarter, and even then were very infrequent (3%). 
Even in the fourth quarter only 18% of pick-ups were initiated by the 
baby's active attachment behavior. Initiations of put-down (e.g., when a 
put-do™ was preceded by a baby's squirming) were very rare indeed— 2% in 
the third quarter and 3.5% in the fourth. 

In summary, those findings are generally supportive of the role assign- 
ed to physical contact by attachment theory. Physical contact tends to ter- 
minate attachniont behavior, as shotm by the high proportion of Instances in 
which it turn;j.natfs crying. Although babies, especially in the first quarter, 
Jnay not show marked indications of positive affect when picked up, it ncvor- 
the less seems to be what tlicy "want." They accept physical contact readily 
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and art^ very unlikely to take initiative to terminate it. Indeed, at first 
they are very likely to protect the cennatJon of physical contact. On the 
other hand, this state o'f affairs in of relatively fthort duration, and by 
the lact quarter babies are mnch more likely to re*ipond positively to the 
cessation of contact than to protest it. On the whole the initiative for ^ 
Instituting and for terminatina physical contact lies with the mother— at 
least in our culture, where indeed the baby can scarcely gain close physical 
contact merely on his own initiative. 

B^ehaviors in face-to-face situat ions. The analysis of face-to-face 
situatJons"lLs in'"an advanccul bVage, but up to this point only the first 
quarter analysis has reached the point that it can be readied for publi- 
cation. Obviously we muse v;alt for the completion of the second- and third- 
quarter analyses to be able to give developmental trends for smiling and 
vocaliication ix face-to-face situations. Nevertheless, very Interesting 
findings havr ,ierged from the first-quarter analysis alone. (Blehar, 
Lieberraan, and Ainsworth, in preparation.) 

This anal; ris distinguished three groups in accordance with their 
behavior in the strange situation at the end of the first year: a secure- 
attached group (Sub-group B3), an insecure-attach(?d group (Groups A and C) , 
and an intermediate group (Subgroups aid B2) . The primary differences 
between these groups will be reported later (see pp. 44-46)>but here let us 
consider some of the findings relevant to the emergence of differential 
responses. Vocalization in face-to-face situations was sharply differen- 
tial to the mother for the group of infants who were later identified as 
securely attached, while those later identified as insecurely attached were 
not significantly differential in regard to this behavior. The frequency - 
of smiling in face-to-face situations approached significant dif f erentiality 
to the ir.uther in the group' later identified as sicurely attached, whereas 
the insecure group v;ere not more likely to smile at the mother than at an 
unfamiliar person. Intensity of response in face-to-face encounters was 
significantly differential to the mother for the secure-attached group, but 
not for the insecure-attached group. 

Behaviors in distance interriction . Although the basic coding has been 
completed for distance interaction, the analysis of the coding has suggested 
that refinements of some of the variables are desirable, and this will neces- 
sitate working through the coding again to make the desired differentiations. 
.Therp^^ore n'^thing can be said at this time about the findings. 

Ayi'yrcach behavior . Although approach behavior had been included in the 
leave-room coding analysis (i.e., as following) and in both enter-room and 
pick-up analyses, it was obvious that much significant approach behavior was 
not comprehended in these analyses, as for example when an infant in the same 
room with his mother came closer to her without this increase in proximity 

* \n a pick-up. Therefore, very recently it was decided to undertake 
a nc^ coding procedure specifically focusing on locomotor approach. The 
madi..n on . I of locomotor approach xs^as found to be 31.5 weeks, with a range 
'.r; J* -, 42 weeks of age. 

r approach was found to be significantly differential to the 
. ' ;i • J;in«tion to an unfamiliar person for the sample as a whole, 
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(p <.03) despite the fact that one-third of the infants apfroached the 
unfamiliar visitor more often than the mother in the fourth quarter, l\;o 
types of approach were found to be highly differential to the mother, how- 
ever. The first was when the approach v/as preceded by distress. Of 51 
appr'.iches that occurred in the sample, only one was directed to an unfami-. 
liar person (p < ,001), The other was when the approach was accompanied by 
clear indications that the baby v;anted to be picked up. In the third quarter 
28% of approaches to the mother included a pick-up wish, and 32% in the 
fourth quarter did so. Of a total of 143 approaches of this sort, only 7 
were directed to an unfamiliar person (p < ,001). Thus, although some babies 
who are attached to their mothers give no indication of different iality in 
their approach behavior under non-stressful circumstances. Infants show clear 
preference for the mother when distressed, and when they desire to terminate the 
approach with close physical contact. 

These findings are clearly congruent with attachment theory. They further 
suggest that mere proximity or proximity seeking in non-stressful circumstances 
is not an adequate single criterion of dttachment, Tracy, Lamb, and \insworth 
are preparing this analysis for puhlication. 

The long itudJnal anal ysis . Despite the obvious virtues of coding as 
a procedure for processing complex narrative data into quantitatively mani- 
pulable form, it has a number of disadvantages. One of these is chat be- 
haviors that occur only rarely tend to be combined for statistical purposes 
with other behaviors that are sinilar in some ways. For example, a wide 
variety of specific behaviors were clustered together as constituting ^^posi- 
tlve greeting behaviors," and only later did it seem essential to examine 
the component behaviors separately in regard to onset and differcntiality. ' 
Similarly, attachment behaviors occurring in the context of physical contact 
tended to be lumped together as **positive responses to being picked-up." 
One of the objectives of our longitudinal analysis is to identify patterns 
of behavior (for example, in regard to physical contact) but not limited to 
behaviors classifiable as attachment behavior to provide a description of ' 
these, and to indicate the context in which they were most likely to appear. 
The longitudinal analysis (which will be described in more detail later) 
has been completed for 19 cases, with 7 cases yet to be done. 
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ObJocl/iv«* ? , In Ixvi lua.l dirfMrcmcog 

Wie chief measures through v/hich iivlivijual differences may be explored 
are the came, of ceur£ie, as the measures through v;hich group trends are 
assessed. 'ITiere are two major types of finding relevant merely to the descript- 
ion of Individual differences, 

Tl\o first of these pertainr: to measures of scatter around each of the 
normative measures of central tendency. Thur,, for example, our analysis of 
crying (PelX, Ains^^orth, I972) indicatc;d that the di ration of crying had a 
ran^e in the first quarter from nearly none at all to 21 minutes per hour, but 
that this ranj^e narrov/ed somc5V/hat in the course of the first year, Frequency 
of crying episodes, on the other hand, had a range from 10 to less than 2 
episodes po>' hour in the first quarter, but this range decreased but slightly 
in the course of the first year, fdmilar information is available for each of 
the oth^^r measures derived from coding, but these findings as isolated facts 
are not very interesting, 

It becomes more interesting, to trace the consistency of individual dif- 
ferences throughout the first year. This has so far been done for the following 
measures: frequency and duration of infant crying, responses relevant to 
separation, and responses relevant to physical contact, 

Cross-quarter correlations of frequency of crying episodes were below the 
level of statistical significance, except for the correlation between third- 
and fourth-quarter behavior, v;hich was .ks. Similarly, in regard to duration 
of infant crying, only the correlation between third- and fourth-quarter 
behavior was statistically significant (,39). These findings do not support 
an hypothesis that constitutionally determined physiological differences give 
rise to individual differences in irritability that are consistent throughout 
the first year, Rather, they suggest that it is only toward the end of the 
first year that babies tend' to develop fairly consistent, idiosyncratic crying 
charactoristics--and it is obvious that even these tendencies are minimally 
significant, (See Bell and Ainsworth, 1972,) 

In regard to separ.ation-related behaviors , the same finding emerged for 
crying when the mother left the room. It was only the third vs. fourth quarter 
correlation that was significant { .kl) . Following could not be tested for 
stability since it emerged relatively late in the third quarter. Positive 
greetings to the mother in enter-room episodes tended to be more stable over 
the quarters in which they were measured, showing a coefficient of ,37 between 
2nd and 3i'd quarter measures (slightly short of significance at the .05 level) 
and coefficients of .ho between second- and fourth- and third- and fourth- 
quarter bcihavior. None of the cross-quarter correlations for crying in enter- 
room episo:3es or for mixed greetings (combined) were significant, but this was 
not surprising in view of the fact that these responses were very infrequent 
either separately or in combination. (Gtayton, & Ainsworth, 1973.) 

In regard to behaviors relevant to physical contact, there is somev;hat 
more stability, perhaps because the measures arc based on a composite of 
behaviors rather than upon ono isolated behavior— and in this they resemble 
the me.asuro of positive greetings in enter-room situations. In any event, 
sccon;! -quarter positive rocponsc^s to being picked up and held are stron^^ly 
correlated with thir i^qtirtrtur poj,itive responses (.80), and also with fourth- 
quarter mt asuros (.72^ while thir.i- and fourth-quai^ter responses are also 
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stron/uy corrcXai.'> l ( /(U) . II; may be iiol;e1, hov;ev(»r, that f irnt-quartcr 
renpcnuv';i ar^i iioL tni/nificantiy isolate* i to bohavior?; in any of the eabcoquont 
quarters, ft Qiqytnva that an infant aono not stabiXi/.u hiy vocitive 
x-e?3pon."or to phyiural Gon',act until Go:m?tim9 ai'^tor the i'irst three months of 
Ijl'e havo pasG^'d, anl thi'c Turthor GUf:'o:5tG that it is an infant's experience 
in physical contaol l,hat sets th'j i^attorn rather than any innate, consti- 
tutional determinant, Gimil/ir finUni^^j cmcr^^n for no^^ative response to heim; 
picked up anl hell, further confixwinfs the above-reported findin^^s, Similai'ly, 
babies » positive responses to bein^^ put 'io\m in the first quarter have zero 
correlation with rcnpoases to put-'iovai in subsequent quarters, but seconJ- auil 
third-quarter positive respv:nsos are correlated stronf^ly (.OO), and third- and 
fourth -qufU'ter responr.es are also significantly correlated (#Hl). Negative 
responsos to bein;]; put down follow the so*no pattern, although in each case the 
correlations are less (indeel short of slrnific nee) than in the case of 
positive responses to put-down. (Blehar, Ainsworth, & Bell, in preparation.) 

Tlius, in suTOriry, our findings to date do not siipport the hypothesis that 
constitutional differences in the initial stieneth of attachment behaviors 
account for lat r differences in these behaviors in the latter half of the 
first j^cnr of life. On the other hand, and this will be discussed further in 
a later section, the ^v•ei(;ht of the evidence in the present study suggests that 
dSffercnccs in maternal behavior and hence in mother-infant interaction are 
very much more potent than initial constitution in determining the strength, 
frequcnny, and organisation of both attachment behaviors and other behaviors 
that enbjr in to determine the quality of the infant-mother attachment 
relationship, 
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Objective 3^. Hier a rchical OrR^n i^.ation ££ At itiachment Behavior 

. This third objective involved special attention to the last quarter of 
the first year, to see vrhcther (and, if so, how) attachment behaviors become 
integrated, hierarchically organiiied and directed by plans, and to identify 
ditwensions in terms of which individual differences in organization might be 
assessed. The three main approaches have been: a factor analysis of fourth- 
quarter behavior at home, an assessment of the balance between exploratory 
and attachment behavior at home, and a series of analyses of behavior in the 
strange situation at the end of the first year. 

Factor analysis of infant b ehavior at home. Stayton and Ainsworth (1973) 
reported a preliminary factor analysis of fourth-quarter behavior at home — 
based on a matrix of Intercorralations that was incomplete because it did not 
include any measures of behavior involved in interaction across a distance. 
Two factors v/ere found that accounted for 58% of the variance. The highest 
loading on Factor I was found for crydng when the mother leaves the room, 
v/ith a positive loading of .875. Other variables with substantial positive 
loadings v/ere frequency of crying, duration of crying, and negative and mixed 
greetings v/hen the mother enters the rocm. Negative response to being put 
down was also loaded positively. Variables with substantial negative loadings 
V7er<» positive greetings to the mother when she enters the room and positive 
response to being put down. Positive response to being held was also loaded 
negatively. We interpret Factor I to represent an insecurity-security dim- 
ension of the infant-mother attachment relationship. At its positive pole 
this factor seems to reflect a baby's anxiety about his mother's accessibility 
and responsiveness. 

Factor II is clearly related to response to physical contact. The measure 
xd.th the highest loading was negative response to being held with a loading of 
.631. Initiation of being put do\vix also had a high positive loading, as did 
duration of crying* The measure with the highest negative loading was stopping 
crying when picked up (-.635). Other variables with high negative loadings 
were initiation of being picked up and positive response to being put down, while 
positive response to being put do\m had a moderate negative loading. Factor II 
seems to reflect the degree of distress or ambivalence versus enjoyment an In- 
fant experiences in physical contact with his mother. 

It is my opinion that the addition of further behavioral measures will 
not disturb Factor I, and that a security-insecurity dimension will be con- 
firmed as the first important qualitative dimension of the infant-mother at- 
tachment relationship — one that was Indeed suggested by the study of Ganda 
babies (Ainsworth, 1967). The addition of further measures may affect Factor 
II or possibly yield a third factor. My h^jnch is that negative response to 
physical contact reflected by the positive pole of Factor II will prove to be 
related on one hand to the avoidant, defensive behavior shown by some Infants 
in the strange situation at one year of age, and on the other hand to maternal 
rejection — rejection that is expressed perhaps primarily through behavior when 
in physical contact. 

Attachmcnt-oxpl orat 'ion bal ance . Another approach to the organiisatlon of 
attacliment behavior in the fourth quarter of the first year consisted of an 
assescment, through a clasjsif icatory procedure, of the balancie between explora- 
toi-y and attachment behavior shown at home (Ainbworth, Bell, and Staytcn, 1971). 
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It had been experlod that f5ome infants would emphasise exploratory behavior at 
the eriKcni^e of attachraent beliavior, that others v;ould emphasiJie attaclunent be-- 
havior to the disadvnutagu of exploratory beliavior, but that the? majority would 
have a healthy balance between the two. As it turned ct, a few infants em- 
phasi^ied exploratory behavior at the expanse of attachment behavior, but none 
seemed to do the reverse. It seems likely that the latter pattern does not 
emerge until the second year of life, it one is to judge from clinical and 
anecdotal observations of behavior beyond the first year. Nevertheless, a 
classif icatory system consisting of five groups was formulated on the basis of 
a "by eyeball*' cluster analysis of fourths-quarter behavior, and each baby was 
classified therein by two or more independent judges. Reliability of classifi- 
cation was satisfactory and any discrepancies among judges were resolved in 
conference . 

Although it is not possible here to describe the clas.sif icatory system in 
any detail, the five groups may be conceived as representing points on a con- 
tinuum. At the "good" end of the continuum, infants showed due interest in 
both exploratory and attachment behavior, and the transition between one and 
the other was smooth. As one proceeded toward the "bad" end of the continuum 
the transition betv;een exploratory and attachment behavior became difficult, 
reflecting an increasingly greater mismatch between infant and mother in re- 
gard to timing of proximity and contact, with the infant's attachment behavior 
becoming increasingly more ambivalent • It seemed to be the quality of attach- 
ment behavior, and perhaps also the quality of exploratory behavior, and the 
shift from one to the other that was significant rather than the quantitative 
balance between them. 

Assessment of strang e -situation behavior . It may be recalled that the 
strange situation v;as devised and used in order to throw light on the use of 
the mother as a secure base for exploration (i.e., the balance between explora- 
tory and attachment behavior, response to separation and reunion, and response 
to a stranger by observing infants in an unfamiliar situation.) Tlie situation 
consisted of eight episodes: an introductory episode, a free-play episode with 
mother and baby alone, an episode in V7hich a stranger enters and eventually 
attempts to engage the baby in interactive play, a separation episode in which 
the baby is left with the stranger, followed by an episode of reunion with the 
mother. Then followed another separation episode in which the baby was left 
alone, an episode in which the stranger returned by the mother remained absent, 
and finally a second episode of reunion with the mother. 

The findings relevant to the use of the mother as a secure base will be 
reported later, as will those relevant to behavior towards the stranger. Here 
we shall be concerned chiefly with responses to separation and to reunion after- 
wards. Indeed, it has proved to be responses to reunion rather than responses 
to separ/^tion that emerged as the more significant for irdividual differences in 
the organization of infant-mother attachment. 

Ainsv;orth and Wlttig (1969) reported a preliminary classification of 
strangc-siLuation behavior, which was further refined by Ainsworth, Bell, and 
Stayton (3971). This classification v/as based chiefly upon infant responses to 
the mother in the reunion episodes of the strange situation. The differenti- 
ations arioiip, the various groups and subgroups of the classificatory system 
suggested that four major dimensions of behavior toward the mother were parti- 
cularly relevant: (1) proximity- and contact-seeking behavior, (2) contact- 
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maintaining behavior, (3) proximity- and interaction-avoiding behavior, and 
(4) contact- and interaction-raslKLIng behavior. The three main groups in the 
strange situation clai^nif ication can be roughly differentiated no followfw 
Group A showed conspicuous proKiir.ity avoiding in the reunion epiuodes v;ith 
relatively little contact maintaining or proximity ajid contact seeking. Group 
B showed conspicuous proximity and contact seeking in the reunion episodes v;ith 
little or no avoiding or resisting behavior. Group C showed con.splcuous con- 
tact- and interaction resisting behavior in the reunion episodes, with 'strong 
proximity seeking and contact maintaining as well — but little or no proximity 
avoiding. We have advanced the opinion that these classifications reflect 
significant differences in the quality of the infant-mother attachment rcla-* 
tionship. 

A variety of analyses are pertinent to our claim that the strange-situ- 
ation elicits behavior in terms of which an infant can be reliably classified 
in terms of quality of the attachment relationship; discriminant analyses 
that support our clalni that the classif icatory system can be objectively and 
reliably applied: a factor analysis of strange-situation behavior that pro- 
vides further evidence that the variables that entered into the classific- 
Etory system are relevant to significant behavioral dimensions; a comparison 
betv/een infants' behavior in the strange situation at the end of the first 
year and his behavior at horr.e in the last-quarter of the first year (an 
analysis that is relevant bcth to the validity of the strange-situation 
classification and to the fttability of infant behaviors pertinent to the 
attacliment relationship'^; a comparison between infant's behavior in the 
strange situation and maternal behavior at home; and, finally, analyses that 
demonstrate significant relationships between strange-situation classifica- 
tion and a variety of other behavioral assessments both much earlier, much 
later, and contemporaneous with the time at which th6 strange-situation 
assessments were made, namely, at the end of the first year. 

The findings of the discriminant analyses were reported by Ainsworth. 
(1973b) so a mere summary of the findings will be. reported here. The first 
analysis was undertaken v;ith 55 subjects — 23 of the infants in the main 
project, plus 32 infants from Bell's (1970) study — whose behavior had formed 
the basis for the classif icatory system. The analysis yielded two discrimi- 
native functions which provided highly significant discriminations among the 
three groups. A, B, and C (p = .00001; p = .0048). The first discriminant 
function correlated negatively with avoiding the mother in reunion episodes, 
resisting the stranger in separation episodes and distance interaction with 
the stranger (characteristic that distinguish Group A from the other two 
groups), and positively with maintaining contact with the mother in reunion 
episodes, seeking proximity to her in the second reunion episode, aid also 
resisting contact and interaction with her in the first reunion episode 
(characteristics of either Group B or Group C or of both that further dis- 
tinguish them f: n Group A). The second discriminant function sharply dis- 
criminated Groui B from Group C. The behavioral variables correlated posi- 
tively with this function are resistant behavior to the mother in the reunion 
episodes and rosistant behavior to the stranger in the first separation epi- 
sode (behaviors characteristic of Group C) , whereas the chief variable that 
correlated negatively with this function was seeking proximity to the mother 
in the second reunion episode (which is characteristic of Group B) . Thus the 
discriminant cinalysis serves as couf irpvation of variables highlighted in the 
classif icatory system and of the re3 lability with which the classification 
was done. 
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A more jn.iMngv^nt: tQt^t was to undi^rtake a dlscrjmina.it £»nalysis for a 
nev; sanple oi 51 subjects. The fliulinys are ehom in Fiuurti 1. Again tvo 
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dlBCtriininant: functions eirargod, which yielded good separation among the- three 
grovj;)r», although with lebn distance bc^-twcen them than did the first discrimi- 
nant analysis. The correlations that dcbcribe the two discriminant functions 
were sinilar to those of Uie first cnalysis. An even more severe test was to 
aQG^in the 51 nev; subjects scores derived from the discriminant functions of 
the original 55 subjects, and even this yielded a significant discrimination— 
which is almost never obtained in this kind of analysis. 

A discriminant analysis was also undertaken for the total sample of 106 
subjects of the classification of Group B subjects into its four component 
subgroups. This also yielded a highly satisfactory discrimination. Unfortu- 
nately the numbers of subjects in Groups A and C ^'ere too small to check the 
discrimination of their component subgroups. 

A factor analysis was also undertaken of strange situation behavior based 
on 33 variables for the full sample of 106 subjects. The variables were as 
follot^ro: proximity and contact seeking, contact maintaining, proximity and 
Interaction avoiding, contact and interaction resisting, distance interaction 
and search behavior, as scored for both the mother and the stranger in each 
of the relevant episodes. The Harmon Minres program with a Varimax rotalion 
was used. One, two, three, and four factor solutions were sought. Of these 
the three factor solution conveyed the most information. 

Table 1 

Strange Situation Behaviors with High Loadings on Factor 1 



Behavior Factor Loading 



Proximity & contact seeking to mother in Episode 8 .655 

Proximity & contact seeking to mother in Episode 5 (.352) 

Contact maintaining to mother in Episode 8 .595 

Search for mother in Episode 4 (.307) 

Proximity & interaction avoiding of mother in Episode 8 -.768 

Proximity & Interaction avoiding of mother in Episode 5 -.581 

Contact L intera JJon resisting to mother in Episode 8 (-,334) 

Distcuice interaction with stranger in Episode 7 (-.3:>:) 



The three factors accounted for 30% of the variance. Table 1 shows 
the variaS2fS with the highest loadings on Factor 1. This iirst factor ia 
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a bipolar factor that contracts seeking to gain and to inaintato proximity 
and contact with the mother with avoiding proximity and interaction with 
her in the reunion episodes. In other word':, it is concerned with stress- 
heightened attachment behavior versus stress-activated avoidant behavior 
toward the mother, the stress obviously having been the separations that 
preceded the reunions. This factor corresponds to the first discriminant 
function mentioned earlier, in that it S(?rves to distinguish Group A, the 
avoidant group, from Groups B and C# 

Factor 2 is an interesting one— one that nor.e of our other analyses 
have suggested, and one that is not represented in the strange-situation 
classificatory system. (See Table 2.) The definition of Factor 2 is im- 
plicit in the variables with high negative loadings, which are nearly all 
pertinent to the preseparaticn episodes. It seems reasonable to suppose 

Table 2 

Strange-Situation Behaviors with High Loadings on Factor 2 



Behavior Factor Loading 



Distance interaction with stranger in Episode 3 (.376) 

Distance interaction with stranger in Episode 4 (.308) 

Contact maintaining to mother in Episode 3 -.864 

Contact maintaining to mother in Episode 2 . -.416 

Proximity & contact seeking to mother in Episode 3 -.628 

Proximity & contact seeking to mother in Episode 2 -.601 

Proximity & Interaction avoiding of stranger in Episode 3 -.733 

Proximity & interaction avoiding of stranger in Episode 4 -.565 



that a child who especially seeks to gain and to maintain contact with his 
mother in Episode 2 is wary of the strangeness of the new environment, since 
most babies during this episode explored the new environment and paid rela- 
tively little attention to their mothers. It also seems reasonable that a 
child who avoids the stranger in Episode 3 and seeks to gain and to maintain 
contact with his mother is showing some degree of fear or wariness of the un 
familiar person. Although no variable had a high positive loading, the two 
with the highest loadings further confirm the interpretation that this fac- 
tor has to do with fear-wariness of the unfamiliar. 

Like Factor 1, Factor 3 is relevant to the behaviors that entered 
into the classificatory system.' Table 3 shows that at the positive pole 
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. Table 3 

Strangc-fUtuation JJoliaviors willi High Loadings on Factor 3 



Behavior Factor Loading 



Contact maintains to mothur in Episode 5 #685 

Proxiiiiity fir cuutact seeking to motlier in Episode 5 .554 

Contact & interaction resjJntlng to mother in Episode 5 655 

Contact & interaction resisting to inothcr in Episode 8 (.343) 

Contact & interaction reulsLlng to stranger In Ei>lflode 4 .629 

Contact 6 interaction res if; ting to fitranger in Episode 7 .470 

Contact maintaining to stranger in Ep'j^odc 4 .490 

Contact maintaining to stranger in Episode 7 (.350) 

Proximity & contact seeking to stranger in Episode 4 (.333) 

Distance interaction with the mother in Episode 5 -.473 

Distance interaction with the mother in Episode 8 -.406 

Proxlir.ity & interaction avoiding of the mother in Episode 5 -.400 

Distance interaction with the stranger In Episode 4 -.462 

Distance interaction v;ith the stranger in Episode 7 -.456 



of thia bipolar factor are behaviors that in combination suggest stress- 
induced ambivalent reactions to both the mother (in the first reunion 
episode) and to the stranger (in the separation episodes) — the ambiva- 
lence being implied by the combination of seeking to gain and to main- 
tain contact with resisting contact and Interaction. Behavior of this 
sort is characteristic of Group C babies. On the other hand, the non- 
ambivalent heightening of seeking to gain and to maintain proximity and 
contact, especially in the second reunion episode, is characteristic of 
Group B babies (especially subgroup B3) and is loaded on Factor 1. The 
variables negatively loaded on Factor 3 reflect behaviors characteristic 
of infants classified in Subgroups Bi and B2, namely, distance interac- 
tion with the mother in the reunion episodes, rather than conspicuous 
proximity and contact seeking, mingled with some actual avoidance of 
her in tlie first reunion episode. This pattern is associated with rela- 
tively much friendliness with the stranger in the separation episodes — 
although across a distance. 

It may be seen that the factor analysis supplements the discrimi- 
nant analyses in indicating the variables in terms of x^7hich individual 
differences In the organization of the infant-mother relationship may 
be defined. Furthermore, the emergence of the second, fear-of-the- 
strange factor. Is evidence of the contribution that factor analysis can 
make to the anaJyrfi.s of complex data. All of our other analyses so em- 
phasi^.ed tlie signJficnnco of tlie quality of the Infant's relationship 
to his mother that they obscured Individual differences specific to 
f oar-'Varincb.-j of the strange and of strangers. 



ERLC 



32 



Alnsworth 



31. 



Further rmUJyjMrla^tu ajwily sjn, David Ccnnell of Hyracuse Unlver/dty 
and Saul UmumbVrs 01 the UptJiatu Hedicul C\uter oi lUn/ York StaUu asUcd 
to use our Gtrange-.*; j tuation d^ita In ord^r lo try out, further inul tivariaLe 
anaJytsih. They wxo particularly intercsti ! in these data becaur.c' of the 
results of our dlf;cr iuXnant analyoos (reported earlier), and because it i« 
very unujiual to encounter clariuif ieatory d.-it a in v/hich fluch clear-cut dis- 
crlminatjon.s are iripUcit, A fxrot draft of their findings is nov; available 
to us. It is not po.«;.«Uble hero to reproduce their hl;',hly technical argument 
in detail. In sumruary, however, they undertook a '^pattern analysis" of 75 
variable.'^ yielded by our stranyc-^iiituation technique as weasured in 104 sub- 
jects, and compared the resulting classification with the classiflcationg of 
tlie same subjects as v/e had originally identified them. 

Tlieir analysis proceeded according to the following steps, (1) A pre- 
liminary analysis was undertaken to reduce the original sat of 73 variables 
to 42, (2) On the basis of the origincl 75 variables, however > / "nearest 
neighbor" evaluation was undertaken. Even on the basis of an unweighted 
analysis "Including nuiuerous irrelevant dimensions" an agreement of 65% was 
obtained with the original classification — a result considered to indicate 
extremely high agreement under the circumstances. Nevertheless, this analy- 
sis suggested the advisability of including subgroup as part of Group A, 
and subgroup B4 as a part of Group C. (3) The next step v/as a cluster analy- 
sis based on 42 "refined" variables, using the Nonlinear Mapping algorithm 
describeid by Satmaon (1969) . This analysis also suggested that subjects 
were associated with Group A and B/^ with Group C. Tliis suggestion was tested 
by F ratios and discriminant analyses, and confirmed. (4) A pattern analysis 
was undertaken, containing two basic measurement evaluation algorithms — the 
"probability of confusion" and the "unimodal discriminant measure" — as out- 
lined by Sammon (1970). Tliis analysis resulted in a set of 1-3 highly dis- 
criminating variables, and in three linear discriminants. The classification 
matrix for the discriminant technique resulted in a 95.2^ agreement with the 
original Alnsworth classifications. 

Connell and Rosenberg concluded that their analysis confirmed the 
classification system implicit in our technique, with but minor qualifications. 
Tliey also point out that they have produced a set of discriminant V7eights which 
can be applied to measurements derived from our technique, providing an objec- 
tive method for assigning subjects to the various class js. 

Needless to say, I welcomed this entirely objective evaluation of our 
strange-situation classif icatory system, and its encouraging outcome. Never- 
theless, this and other earlier-cited findings of multivariate analyses, al- 
though demonstrating objectively verifiable individual differences in the or- 
ganization of social behavior in a laboratory situation, are of little signi- 
ficance if it cannot be demonstrated that different organizations of strange- 
situation behavior are congruent with individual differences in behavior 
characteristically manifested in the natural environment of the home. 

The home behavi£r of tjie strnnf^.o^i^sUugMti^ A^^^ps. ^as explored in tvjo 
main ways^YD^ by a colirpVrison of 'the^ strang'^^^^^^ classif icatory groups 

with the groups emerging from the classification of attachment-exploration bal- 
ance previously it.cnitioned, and (2) by calculating the means of each of the 
groups for a variety of measures of behavior ohowii at home in the fourth quarter 
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'^'^^ ^Sj£J:}^K^n\^7^IJ?}9IJ^^^^ clayHXfieations were found to be 

hlCl^ly congnu'Ut with die iitxiiuaQ-iiituhion clcfii?5if icaulous. The details 
are cciplox and «ince thoy have been reported by Aincworth, Bell, and 
Stay! on (1971) fbey will not be reported in detail here* Suffice it to 
say that the infants who in tlje strange-situation showed heightened but 
unarjbjvalont attachtuent beliavior toward their mothers in tlie reunion epi- 
sodes were fouad at home to have a nice balance between exploratory and 
attach;j.u*nt behaviors with a smooth transition between then, whereas both 
those who shov/ed avoidance of the mother and those who showed ambivalence 
towiird her in the reunion episodes of the strange situation dcmonstratea 
in their home brhavior difficulty in using the Mother as a secure base 
from vv'hich to explore and in making a smooth transition from exploratory 
to attachment behavior, 

Aintn-'orth (1973b) reported the memi ,score_8 for each of the strange- 
ittV-lViPJl ££aH2£ i>a each of, tho fourth -qinrter "measures of infant behavior 
iiiJl^^'JS. have been so far obtained. Group B was 'compared with eachTf 

Groups A and C, and most of the differences were significant by t test. 
Group 15 Infants more frequently than those of the other two group's greeted 
the mothur positively when she entered the room after an absence, responded 
positively when they were picked up and held by her, initiated being picked 
up by her, and complied with her verbal cor.^nands. Also more frequently 
than Group C, but not more than Group A, they responded positively to being 
put down, and followed the mother when she left the room. The infants of 
both A and C groups, more frequently than those of Group B, cried when their 
motherii;aeft the room, and indeed cried more in general. They also more 
frequently responded negatively to being held, and yet Group A infants also 
responded negatively to being put do\m~which smacks of ambivalence. Group 
C Infants, more frequently than Group B babies, cried in greeting the mother 
when she returned after an absence. 

£oi3£5il^A?ILi between home behavior and stranr^e-sltuation behavior were 
also calculated. Ainsworth (1973b) reported some of the most noteworthy ' 
correlations from a large matrix. Perhaps the mc^t crucial home behavior 
for predicting*^ strange situation behavior was responding positively to 
being held by the mother. This was positively correlated with seeking proxi- 
mity and contact in the reunion episodes of the strange situation (.62) and 
with seeking to maintain contact once contact has been achieved (.52), It 
was negatively correlated with avoiding the mother in the reunion episodes 
of the strange situation (-.51) and with a composite score of resistant and 
avoidant behaviors (-.68). A second notable finding is that neither crying 
frequency and duration nor frequency of crying when the mother leaves the 
room at home were significantly correlated with crying in the strange situ- 
ation. Distress occasioned by separation in an unfamiliar situation is not 
a dependable criterion of the quality of an Infant's attachment relationship 
with hl« mother. It was the negative behaviors in the reunion episodes of 
the strange situation that were most clearly related to attachment behaviors 
at home. A composite score of avoidant and resi.-^tant strange-situation be- 
haviors was positively related to duration of crying at home (.59), frequency 
of crying at home (.52), and protesting being put down aCter having been held 
(.62). It v;as also related to a resistant behavior at home, namely, respon- 
ding ne;'atlvely to^ being held (.A6). It thus secnns that anxious and ambivalent 
behaviors at hou^c ''predict'' avoidant and resist^;nt behaviors in the strangn 
situation. Tne composite score of negative strange-situation behaviors was 
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being heJd by ilu^ nuHlu^r (-.OiO, jiotiitivt* rc;:jvnuso.s to bring put Uov/n by lu^r 
(-.,78), and Iroquency ul in J t i/^t in;', boinj; pirl'iid up by her (-.45). These 
tindiiigo «tio:ii;ly iiU; v'.»;t that ./i Julunt^y itniccr; in contact \;xth his 

i-:othar have an import* r.i: effucl ^'^i the de;^,rc*u of anxiety and ambivaUnice he 
Toels in interaction v. ith Ijer, and the pxttMU to which he uses a primitive, 
avoidant def untie. 

Finally, a nun'.bcr oi linot; oJ' evidence v^lvn from otl^er studies (or 
other segmuatn of data «';nalysia of the pruj-xmt study) Indicating that the 
diiferences in the quiiit.ative or^'.anl/.ation of the infant-mother attachment 
rv»lation.ship vcprt^«3enl rd in the fil ranjit.-,-sit uution clacsliicatory groups are 
"predicted" by mother-infant interaction at home in the first year, and in 
turn "predict" aspects of infant development of other than infant-mother 
attachment. These will be menti'uied only briefly here, since they will be 
dealt with more fully in later sections of this report. 

(1) Mo th(>r- infant ijiiyJL^ilii?!! ill Jill9 .^S^'SU-S-L situa tion in^ the f jtrst^ 
^{H/^L^^^* Xnl'm7tV*whosVnJKidiers' feeding practices v/ere characterized by a 
roiatively high degree of sensitivity to infant signals were classified as 
Group B in the strange situation at the end of the first year, whereas 
those whose mothers* practices were relatively insensitive were classified 
as either Group A or Group C. (Ainsv?orth and Bell, 1969). 

(2) Mother-infant :h]}^OTactio± in^ face-t o-face situa tions in the first 
ii]l?L?JEi£E.* ATreVoVteT cTariier (see page 21) infant behavior in face-to- 
faco interaction was compared for three groups, identified in terms of 
strange-situation classifications at the end of the first year — Subgroup B3, 
Subgroups Bi aiic' B2 combined, and Groups A and C combined. In nearly all of 
the comparisons B1/B2 were intermediate between the other two groups, so our 
present report will be concerned only with the comparison between the group 
that eventually was classified as securely attached (B3) and that which v;as 
eventually classified as insecurely attached (A/C) . Babies who later were' 
identified as securely attached, more than those who v;ere later identified 

as insecurely attached, vocalized to their mothers in face-to-face situations 
ill the first quarter. They also behaved more intensely — e.g., with fuller 
snilling, and/or some combination of smiling with vocalizing, bouncing, etc. — 
than did those who later wore identified as insecurely attached. Even more 
striking (as reported on pp» A5-46) was the finding that the potential secure- 
attached group showed several attachment behaviors differentially to the 
mother even in the first quarter, whereas the potential insecure-attached 
group appeared to be non-differential. Furthermore, it v;as clear that the 
mothers of the potential secure-attached group differed in their face-to-face 
behavior from the mothers of other groups (see page ^^) . The implication 
is that first-quarter mother-infant interaction in face-to-face situations, 
like mother-infant interaction in the feeding situation (and presumably 
n>^) the r- infant interaction as a whole) , is already influencing the develop- 
mental processes that will eventually determine the nature of the attachment 
relationship — qualitative differences which will be reflected in strange- 
situation behavior at thn ciid of the first year. (Blehar, Lieberman, and 
Ainsworth have a paper in preparation reporting the first-quarter fao -to- 
face analysis.) 
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Inft-iiic behavior Jn re.spoca to pliyr>jcal contact .in the fourth quarter yields 
slijnificanL dif f (»rc>ncea l)eL;/e<»n stranf;G-3ituatlon Rroups, and in particular 
a dif ftTPntianiun hutv/ucn Gu up A infant and othcrn. Furtheraore, inforcmcGs 
from matemal liuhavior and trom interview material strongly suggest that 
motheiv; of Group A babies are not only rejecting, but express their rejec- 
tion thruusb their behavior v/hen in phyi;ical contact, The avoidant behavior 
so characteristic of Group A babies In the stranf,e situation is hypothesized 
to stem in larf;e part from an approach-avoidance conflict in respect to' 
phyf>kaJ contact v;itli a rejecting mother. (Main and Ainsworth have a paper 
in preparation reporting thio detailed analysis of behavior relevant to 
physi' al contact .) 

£f^liirr£".^ £l J^^^^ Bell (1970) found that 

babies classified as Group B in terms*"of "strange-situation behavior at 49 
weel^s of age tend in coir.paribon with non-B babies: (a) to be more advanced 
in the development of the concept of the person as permanent than in the 
developnent of the concept of an inanimate object as permanent during the 
period frot^ 8 to 13 months of age, (b) to be more advanced in person-perma- 
nence than non-B babies are in object-permanence tliroughout this period, 
and (c) by 13 montlis to be more advanced than non-B babies even in object 
penaanence (i.e., the concept of the inanijnate object as permanent). Thus 
the or(;anization of the attachment relationship is found to be related sig- 
nificantly to tlie aspect of cognitive development to v;liich Piaget assigned 
a leading role in the sensorimotor period. Bell suggested that differences 
degree of harmony in mother-infant interaction in the course of the first 
year was prli^arlly responsible for differences in both the development of 
the object-concept and in the infant-mother attachment relationship. 

^^£lPI£}:Jj?JL> PJ:£Z> Sill iGvel of cog nitive functioning . Main (1973) 
found that strange-sTtuation behavior at tlfe end of the "first year was signifi- 
cantly related to a number of behavioral measures at 21 1/2 and 22 months^- 
measures reflecting various facets of exploration, play, and cognitive func- 
tioning. For example. Group B babies, in comparison with non-B babies, had 
higher DQ's, shov;ed more cooperation and more ''game-like spirit" in the in- 
telligence test-situation, shov;ed longer bouts of exploratory behavior in a 
free play situation, engaged in more interactive play with an adult playmate, 
emitted less aggressive behavior in the play situation, and less frequently 
avoided the adult playmate. Furthermore, avoidant and resistant behaviors 
in the strange situation at 12 months showed different patterns of correlation 
with measures of exploration, play and cognitive functioning at 21 1/2 and 
22 months. • 

Findings such as these strongly suggest that qualitative differences in 
mother- infant Interaction shape the organization of the infant-mother attach- 
ment relationship, and that the nature of this relationship and/or the con- 
tinuing nature of mother-infant interaction exert influence on a variety of 
aspects of later development. 

Objective Influence of Kny ironmental Variablos 

Lei us discuss the data analysis relevant to this aim under three headings: 
maternal behavior, the environtr.ont r»other arranges for the child, and relations 
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to other familiar people, 

^* M«ite nial Be bay I rr . * 

A variety of analyses have traced the relationship between maternal 
and infant behavior. A relationship ha« been traced in regard to the 
following infant behaviors: crying, obedience, behavior in physical con- 
tact, responses to leave-room and enter-room situations, behavior in face- 
to-face interaction, and behavior in the strange situation. In addition, 
mother-interaction in the feeding situation has been examined. 

IPiilllt ££X±118, jSli. "I ntern al responsiveness to jLt. The findings of 
this analysis have already been reported by Bell and Ainsworth (1972) and 
will only be summarized here. Three measures of maternal behavior were 
derived from the coding of infant crying: the percentage of infant crying 
episodes altogether ignored by the mother, and the length of time in min- 
utes per hour that a baby cried without his mother responding, and her 
effectiveness in terminating the cry measured by the mean number of inter- 
ventions she undertook before crying was terminated. In addition the type 
of intervention used was noted and the effectiveness of each type. 

Let us consider the interventions first. The most frequent inter- 
vention throughout the first year was to pick the baby up for no other pur- 
pose than to institute contact with him. This was also the most effective 
intervention througliotit the first year, although feeding (which occurred 
much more rarely) was also effective. Tlie least effective intervention was 
merely to talk with the baby without coming closer to him. (These findings * 
support the concept of crying being a signal that promotes proximity and /or 
contact.) As might be expected, mothers who were more effective in termi- 
nating crying had babies who cried less — but this held only within the time 
period being examined, i.e., within the quarter year In question. There was 
no significant correlation between maternal effectiveness in any one quarter 
and amount of infant crying in subsequent quarters. 

The stability of maternal response to crying was examined. Ignoring of 
crying tended to be a stable maternal characteristic— ^^ith mothers who ignored 
relatively many cries in the first quarter tending significantly to ignore 
cries in the second and third quarter as well. Duration of maternal unres- 
ponsiveness was even more stable, with mothers who were unresponsive in the 
fourth quarter tending to have been so throughout the whole first year of 
the baby's life. These findings are in contrast to the findings of infant 
behavior. The amount an infant cried initially (i.e*, in the first quarter) 
was not significantly correlated with how much he cried later on. Indeed, 
amount of crying did not tend to become stable until the latter half of the 
first year. 

Within the first quarter there was no significant relationship beU^een 
either the frequency of infant crying and frequency of maternal ignoring or 
duration of infant crying and duration of maternal unresponsiveness, but 
within each of subsequent quarters there was a significant tendency for babies 
to cry more frequently and longer Uiose mothers ignored them or delayed in 
responding to them (Note: a correction for confounded measures was needed 
and used for these within-quarter comparisons). The most striking finding, 
however, was that maternal beliavior in one quarter was significantly related 
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to Inf mt behavior in th« gubsequoiit quarter. Thus mothers who were unres- 
ponrivu in one tjuarter had babies who cried inor£ In subsequent quarteris. This 
is taken as evidtmce that to respond to infant crying wakes it, less liktOy to 
recur in later months, while to ignore it or to delay In responding to it tends 
to make the Infant cry relatively more in later months. Certainly by the md 
of the first year those babies v;ho cried most frequently and for t'le longest 
time were babies whose mothers had been unresponsive to crying througliout the 
first year. On the other hand, the amount that a baby cried in one quarter did 
not tend to be related to maternal ignoring or unresponsiveness in subsequent 
quarters-- at least not at the beginning of the first year. There is some evi- 
dence, however, that in the second half of the first year babies who cry for 
relatively long times in one quarter had mothers who are unresponsive in the 
subsequent quarter, as though a vicious spiral effect were operating. 

These findings, together with the findings that maternal unresponsiveness 
is more stable over time than infant crying, give evidence of direction of ef- 
fects. Maternal respons iveness-unresponsiveness seems to have more effect on 
subsequent infant crying than Infant crying has on subsequent maternal behavior. 
(Tlie methodology here is noteworthy. It is a correlational method, in which a 
measure of infant behavior and one of maternal behavior are made at four suc- 
cessive points in time, and correlated with each other in all possible ways. 
When experimental control is not possible, this method is a reasonable alter- 
native solution to the problem of sorting out direction of effects in mother- 
infant Interaction — and the Bell-Ains\^orth study is the only one so far that has 
managed to tackle this problem In regard to human behavior.) 

Thus it appears that the promptness of maternal response to crying tends 
over time to reduce the incidence and duration of crying. Promptness appears 
to be more important thai responding with the "right" intervention that v;ill 
quickly terminate the cry in question. 

As reported earlier (page 18) the findings suggested that crying, although 
entirely expressive at first, tended to become a mode of communication by the 
fourth' quarter. This prompted an assessment of non-crying modes of communica- 
tion — facial expression, gesture, and vocalization. It was found that those 
babies who had the most varied, clear, and subtle modes of non-crying commu- 
nication had mothers who responded relatively promptly to crying signals. Fur- 
thermore, mothers who were promptly responsive to crying were relatively sensi- 
tive to infant signals and con^munications of all kinds. Therefore, the rounded 
picture of the influence of maternal behavior suggests that a mother who is 
responsive to infant signalling behaviors, including crying, helps her baby 
to comjnunicate in ways other than crying rather than merely reducing the amount 
the baby cries. 

Infa nt, separation protest, followin g, and greeting as related to maternal 
behavio r. Since Stay ton and Ainsworth (1972) have reported on these, only 
a summary will be given here. None of these infant behaviors (fourth-quarter 
measures) were related significantly to the two measures of maternal behavior 
pertinent to leave- and enter-room situations, namely, frequency of leaving 
the room, or frequency of aclmowlodgemcat of the baby upon entering the room. 
Six other measures of maternal behavior v;ere examined, however, four stemming 
from the rating scales mentioned on page 14, and two from the analysis of 
crying. 
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Cryini; \;!'vu moLlie*, L ..vi^s the vou:n was pui.Iti.vcly end significantly cor- 
related wiLli •::aiernal ii/uu'inj; of nyjng (.43) and duration of maternal unres- 
pouHiveness to t-rylnp; (,'Ai)y and nv<Vitively roJatcd to infant signals and com-* 
mu^iicatlons (-.40). I'cli'r.lng the noLlier ' v;hc'n .she leav(is was positively cor- 
rcJcited with nal cma3 accctJijibility (.48) and with her sensitivity to signals 
(.40). Positive greeLlu/'. to the mothi^r when .she enters the room was positively 
related to mutenial acciiUunce (.50), cooperation (.49), and sensitivity (.46), 
and negatively related to maternal ip^noring (--.42) and delay in responding to 
crying (-.40). Although crying and mixed responses to mother's entrance were 
not significantly correlated with any of the maternal variables, the direction 
of the correlations is Jdeutical with those for crying when mother leaves the 
room, and in each case opposite to positive greeting. To highlight the most 
important findings, a mother who is in53ensitive to her baby's signals in gene- 
ral and who is uiirosponrive to his crying in particular is likely to have a 
baby who more frequently than otherj^ protests her departures in the familiar 
environment of the home (not, however, in the strange situation), whereas a 
mother v;ho is sensitive to signals, cooperative, accessible, and accepting (as 
the mothers of all our securely attached babies were) is likely to have a baby 
who follows when she leaves rather than protesting her departure, and who greets 
her cheerfully v;hon she returns from a brief absence. 

i^Cil^Lt £k^*il]pil£S- £BA 1^^^^ Stay ton, Hogan, and Ainsworth 

(1971) reported on this topic; their findings v;ill be summariised here. The 
infant measures in this study were: compliance to maternal verbal commands, 
"internalized controls'* (indicated by instances in which a baby inhibited 
himself from carrying through a previously prohibited activity), IQ (as mea- 
sured by the Griffiths scale), and sex. The maternal measures were: frequency 
of verbal commands issued, frequency of physical intervention (in lieu of or 
to follow up verbal commands.) , the extent to which the mother allowed the baby 
floor freedom, and behavior as rated on three of the fourth-quarter scales — 
sensitlvity-insensitivity, cooperation-interference, and acceptance-rejection. 
Tlie analysis of the data proceeded in three steps: a matrix of intercorrela- 
tions, a step-wise regression analysis with infant compliance as the criterion 
measure, and a principal-components analysis. 

To summarize, the findings were that sensitive, accepting, cooperative 
mothers tend to have babies who obey their verbal commands. Maternal emphasis 
on discipline as reflected by the frequency of verbal commands was essentially 
uncorrelated with infant obedience, and the frequency of physical interventions 
was negatively related to obedience. The development of internalized controls 
seemed also to be related to maternal sensitivity, acceptance, and cooperation, 
but degree of floor freedom allov;ed and IQ also played a part in this develop- 
ment. In short, infants who have had harmonious interaction with their mothers 
tend tn be predisposed to comply with their wishes and to build up a basis of 
internal control, whereas infants who have had relatively disharmonious inter- 
action, and especially those whose mothers attempt to instil discipline by 
forceful reinforcement of commands, tend to be relatively disobedient. 

The relationship between maternal an d[ infant behaviors in physical c ontact . 

Before considering the relationship between maternal and Infant behaviors 
it is first necessary to consider the "normative*' changes in maternal physical- 
contact behavior throughnut the first year and also its stability. 
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The total amount of holding dfcreasQr> pro{5rofe-«ively from 20 minutes per 
hour in the firnt quart'cr to less Lhan 6 minulei? per hour In the fourth. The 
Kic-nn duration of a pick-up epi^^ode shov;s a Glrailar decline. On the other hand,' 
the frequency of pick-up episodeo rer';alns e«Jientially coufjtant thou^hout the 
flrr,t-year — about three per hour. ]n the first quarter 69% of pick-up episorus 
v;ere for routine purposes; — foediuR, diaperinj',, transport, etc. — -wheiv.a^ in the 
fourth quarter 79Z were for non-routine purpoi^cr,. The proportion of pick-up 
episodes in which the mother demoni:tratcd affection to the baby remained fairly 
stable throu{;hout the fir«t year, ranging from 12% to 18%. The proportion of 
pick-up epinodcfi in which the mother played or interacted with the baby peaked 
in the second quarter (19%)) but accounted for only 10% ' pick-up episodes in 
the fourth quarter when interactive play wis more likely to occur when infant 
and mother were not in physical contact. Th^ proportion of pick-ups that con- 
stituted interference witli the baby's autonomous activity was very small in the 
third quarter (3%)— and Indr-ed was impossible to a^jsess before then— but in- 
creased to 13Z in the fourth quarter. The proportion of holding time charac- 
terized by tender, careful maternal beh-uvlor was relatively large in the first 
quarter (33%) but declined gradually until the fourth quarter when it was 14%. 
The proportion of holding tiino characterized by inept, inappropriate maternal 
behavior also declined — from 19% in the first quarter to 8% in the fourth. In- 
deed, as the baby grew oldur not only did it become more difficult to distin- 
guish careful or inept holding from ordinary holding, but also these qualita- 
tive distinctionti seemed to be less pertinent. 

The stability of maternal behaviors throughout the first year was also 
examined. One of the most stable of the measures was the percentage of pick- 
up episodes in* which affection was demonstrated. (See Table 4.) There was 
a significant tendency for mothers v;ho showed relatively ranch affection in. 
the first quarter to continue to do so throughout the re<;t of the first year. 

Table 4 



Stability of Percentage of Maternal Pick-ups 
in which Affection was Expressed 



First Second Third Fourth 
Quarter Quarter Q uarter Quarter 



... 



First quarter 

Second quarter .40'^ ... 

Third quarter .57*'' .63^* 

Fourth quarter .63*^ .34 .62** 



The proportion of time spent in tender, careful holding showed a fair degree 
of stability, although this behavior was so infrequent in the fourth quarter 
that the correlations of earlier quarter with the fourth quarter tended to be 
negligible. The propoitiou of pick-up episodes in v;hich the mother played with 
her baby :4hov^red a ijubstantial correlation (.61) between second and third quarter 
behavior, but oth'»r correlations were lov/, ptesumably because play while in 
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contact was so InCrequant in both first and fourth quarters. The proportion 
of time spent in inept, inappropriate holding was impressively stable through- 
out the first threci quart'ers, although the correlations of fourth-quarter be- 
havior with earlier behaviors were marginally significant. 

Three quantitative aspect:; of holding also tended to show substantial 
stability. For example, all coefficients of correlation in the matrix for fre- 
quency of pick-up episodes per hour ranged between .51 and .67. Total holding 
time and mean duration of a pick-up episode also showed substantial stability. 

In general, n3te?mal behavior tended to show more stability from the 
first quarter onwards (at least until and including the third quarter) than did 
infant behavior, which tended not to become stabilized until the second quarter. 
This is one line of evidence that maternal behavior is a more potent influence 
on the response of the infant to physical contact than infant behavior is on 
maternal behavior. 

The interrelationships among the various neasures of maternal behavior 
are also of interest. The matrix of first-quarter behaviors was discussed 
by AinsV7orth, Bell, and Stayton (1972). The matrix for second-quarter behaviors 
is shovm here in Table 5 . 

Table 5 

Intercorrelations of Maternal Physical-Contact Behaviors 

in the Second Quarter 



1 2 3 4 5 6 7 



1. Total holding 
time 

2. Mean duration 
of pick-up 

3. % Affectionate 
pick-ups 

4. % Play pick- 
ups 

5. Number of pick- 
ups per hour 

6. % tender, careful 
holding time 

7 . % inept holding 
time 



It may be seen that the total time spent in physical contact with the 
baby was not significantly related to the qualitative aspects of holding. On 
the other hand the length of a pick-up episode was positively related to the 
proportion of time spent in tenderj careful holding and to the proportion of 



.60** 








.02 


.24 






.06 


.44* 


.42* 


. . ■ 


.36 


-.42* 


-.18 


-.47* 


.03 


.41* 


.48* 


.65** 


.21 


-.32 


-.31 


-.50* 



.37 

,04 



-.64 
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pick-ups characteri:u»tl by playful interaction. Conversely, the frequency 
of pick-up.-5 tended to be negatively related to these variables, vliile there 
wns also a negative relationship between frequency of pick-ups and their 
duration. Tlio various measures of positive quality of pick-ups (i.e., af- 
fectionate, playful, and tender ana careful) are positively and significantly 
related to inept holding. 

The matrix for the third quarter shov;s essentially the same interrela-- 
tionships, and v/ill not be given here. The matrix for the fourth quarter is 
also similar, except that the mean duration of a non-routine pick-up emerged 
as significantly related to a nu:riber of other maternal measures — positively 
related not only to total holdJny time and the mean duration of a pick-up 
(as might be expected) but also to affectionate pick-ups, and negatively rel- 
ated not only to frequency of pick-ups but also to interfering pick-ups. 

Nov; let us consider the relationships betv;een maternal and infant beha- 
vior. Within the first quarter it is clear that babies who were held tenderly 
and carefully tended to respond positively to being held (.43) and also posi- 
tively to being put down (.39), while those wlio were not held tenderly and 
carefully tended to respond negatively to being put dovm (-.57). How much — 
hov; long or how frequently — the baby was held did not seem to influence his 
responses to being picked up or put down. On the other hand, during this 
first quarter, maternal ineptness in holding did not seem to produce a nega- 
tive response to physical contact as though the baby was so predisposed toward 
accepting physical contact that he did not consistently respond negatively even 
x^hen holding was of poor quality. 

Within tlie second quarter, however, maternal behavior seems to have more 
impact on infant behavior. (See Table 6.) Again, it is the qualitative as- 
pects o£ maternal behavior ' that seem to have the most influence. Babies who 

Table 6 

« 

Intercorrelations of Maternal and Infant Physical-Contact 
within the Second Quarter 



Infant Behaviors 

Maternal Positive Negative Positive Negative 
Behavio rs to hold to hold to put-down to put-doTO 



Total holding time 


.18 


-.05 


.10 


.22 


Mean duration of pick-up 


.36 


-.09 


.43* 


-.49* 


Number of pick-ups/hour 


-.19 


00 


-.30 


.41* 


% Tender, careful holding 


.65*-" 


-.57** 


. 81** 


-.36 


Z Af fectionaf.e pick-ups 


■< 


-.25 


.57** 


-.35 


% Playful pick-ups 


.46* 


-.39* 


.54** 


-.27 


% Inept holding 


-.57** 


.74** 


-.57** 


.27 



responded no.c.ativc.ly to being held tended to have mothers v;ho held them in- 
eptly, rather tlian tenderly and carefully. Tender, affectionate, and/or 
playful maternal holding behavior v»n:-^ positively related to acceptance of 
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being put dov/ii, :ni indeed vm.s p relatively long duration of a pick-up epi.'^ode. 
It would seem tlv:^l: a v;ell-roifndcd , plecirant episode of holding leaves Llic baby 
content to be put i\o\m. On t3ju other hand, babicfj v/ho v;ere frequently picked 
up hut held briefly tended to be the ones wlio protect being p'lt do\v. . On the 
other hand the tor.nl n:nount of holdinfi time (as distinct from its '^pacing^') 
did not «ee;n to iu^luonca a hAr/^i^ ret;ponye to phyjjic.al contact or its cassa- 
tion. Kor did tht^ quantitative ar.pocts of holding seem to influence whether a . 
baby responded positively or nC'gatlvely to the holding itself. 

Very much the same picture v;as yielded by the v/ithin-quarter matrices for 
the third and fourth quarter, and therefore dettiiis will not be discussed here. 



So far V7e have talked as though it is iraternai, behavior that affects in- 
fant behavior, but, as was pointed out in our disc\i':slon of infant crying and 
maternal responsiveness to it, v;ithin-quarter correlations between maternal 
and ini/.nt behavior do not pfoperly permit one to infer direction of effects. 
For this it is nect-ssary to e::a:uxne cross-quarter correlations between Infant 
and maternal behavior. This task is very much more complex in regard to physi^ 
cal contact behavior than It \;as for crying behavior, if only because there 
are so many more behavioral measures to be considered. Within the span of 
this report it is possible to consider only a few combinations of maternal and 
infant behavior. 

Let us consider first the relationship between maternal holding of tender, 
careful quality and infants' positive response to being held. Table 7 shows 
the cross-quarter correlation ratrix. It is evident that tender maternal hol- 
ding behavior in any one quarter was substantially and positively correlated 
with positive infant response to holding in all subsequent quarters. On the 
other hand, positive infant behavior In any one quarter was not significantly 
correlated with subsequent maternal behavior (except for the coefficient of .Al 
between second-quarter Infant behavior and third-quarter maternal behavior). 
It certainly appears that maternal behavior of a tender, careful quality has 
more influence on subsequent infant behavior than ' a positive infant response to 
holding has on subsequent maternal behavior. 

Table 7 

Intcrcorrelations between Tender, Careful Maternal Holding Behavior 
and Infants' Positive Response to being Held 



Proportion of holding Infant positive response to holding 

time in which mother 

is tender and careful 1st quarte r 2nd quarter 3rd quarter Ath quarter 

First quarter .43* .51'^'-^' .53*'^^ ^46** 

Second quarter .28 .65''^^*^ .69'^* .67** 

Third quarter .38 .41* .40* .44* 

Fourth quarter .26 .25 .25 .12 



4.3 



Alnsv;oi 111 



A frJily j;imil:ir picture \.'tiu yielded by the intcrcorrelations betv;een the 
perccnLaj'.rj ui pick-^up <!pi{5odefj in vhich a mother playy with her baby and an 
iufait'i? positive rc?5ponse to being held. In interpreting this matx'iK, it mu.st 
be kept in nird that v;.atcjinal pluy behavior is relatively infrequent in the 
fi'':L and fourth quarl.ern. It nay be seen irom Table 8 that maternul play be- 
havior in both the i>«»''und and third quarters was significantly associated with 

Table 8 

Intcrcorrelations bc-t\.v.en Percentage of Pick-up Episodes in which Mother 
Play with Infant and Infant's Positive Kesponse to Being Held 



Percentcage of pick-up Infa nt positive response to holdin g 

episodes in vjhich mother 

plays with infant Is t quarter 2ud quarter 3rd quarter 4th quarte r 

Firr.t quarter -.02 -.11 .11 .20 

Second quarter -.06 ,46* .52^^ .63^^" 

Third quarter -.05 .52^^^ .46* .58'^* 

Fourth quarter -.26 .29 ,26 .47'^ 



infant's positive response to being held in subsequent quarters, whereas 
there was no similar tendency for infants positive response to being held 
to be as5?ociated with frequency of maternal play in subsequent quarters (ex- 
cept for one significant correlation between second-quarter infant behavior 
and third-quarter matenial behavior). 

Maternal affectionate behavior in pick-up situations, on the other hand, 
seems to be influenced by infants' positive response to being held, as shov/n 
in Table 9. To be sure infant behavior in the first quarter did not seem^ to 
influence matei-nal behavior significantly, but positive infant behavior in 
the second and third quarters was positively correlated with maternal 

Table 9 

Intcrcorrelations betv;een Percentage of Pick-up Episodes in which 
Mother shows Affection and Infants' Positive Response to Being Held 



Percentage of pick-up Infant positive response to holding 
episodes in which mother 

sliows affection 1st quarter 2nd quarter 3rd quarter 4th quarter 

First quarter .19 .13 .19 .22 

Second quarter ,32 .41* .33 .36 

Third quarter .36 .49* .43* .44* 

Fourth quarter .28 .41* .51** .46* 
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di^splay of affcrtion in ;>ul)H(.quc»nt quarLera, whereas the reverse tendency v/as 

not as strong. 
* 

Let us present one n')re matrix, that between the proportion of maternal 
holding tine chararturi'/U^d by inept and inappropriate behavior and inf;»nL«' 
negative respoa.^e to beinn helu. Table 10 suggu.sto that inept holding in 
-asiioc Jated v/ith nc?{;atjve infant reepcn.'je in subtiCqiu-nt quarters, but alt^o that 
in the second'^ and third q^uai'tcrs, a negative rei^ponse to holding on the. part 

Table 10 

Intercorrelationti betvv-ecn Inept, Inappropriate Maternal Holding Behavior 
and Infants; ' Negative Re.sponsa to Being Held 



Inf ant no j^^ati ve respo ns e to hold ing 



Proportion of holcling 
time in which i^sothcr is 
inep t or inappropriate Ist quarter 2nd quar ter 3rd q uarter 4th quarter 



Firi^t quarter 
Second quarter 
Third quarter 
Fourth quarter 



.05 
» 11 
.22 
.24 



.42'^ 

,74*-^^ 
.80'^* 
.48*'^ 



.56*'^ 
.73-'^'^ 
.78^'^ 
.53'^''* 



.24 
.35 
.47* 
.23 



of an infant is a.ssociated with inept maternal behavior in subsequent quarters. 
The ntagnltudc of the correlations, especially in the second ard third quarters 
suggests a very strong interaction betv;aen maternal and infant behaviors. Never- 
thelcsfi, since f ir^t-quarter infant behavior is not significantly associated with 
subsequent maternal behavior, whereas first-quarter maternal behavior is signi- 
ficantly associated with sub:;equent infant behavior, it would seem that maternal 
behavior has more potent influc-.nce on infant behavior than vice versa. 

In summary, there is no convincing evidence that constitutional differences 
in infant cuddliness determine either subsequent infant response to physical 
contact or maternal pick-up and holding behavior. On the contrary, there is 
substantial evidence that maternal behavior in the early months influences sub- 
sequent infant response to physical contact, although there is also some evidence 
that vicious and virtuous spirals may be set up, in that infant behavior, influ- 
enced by maternal boliavior in previous quarters, may in turn influence maternal 
behavior in subscqucjnt quarters. (In these interrelationships between maternal 
and infant behavior it is the qualitative aspects of maternal behavior that seem 
more important in influencing infant behavior than the quantitative aspects.) 
Blehar, Bell, and Ainsworth intend to prepare a monograph reporting both the 
developmental trendi? in physical contact ' ehavior and the findings of this inter- 
correlational analysis of infant and maternal behavior. 

Main and Ainsworth will publish a supplementary paper based on a very 
Jetailed and intensive analysis of infant behavior relevant to physical con- 
tact in the fourth quarter and Its relationship to strange-situation classi- 
fications at the end of the first year. Thf* analysis is too detailed to be 
reported here, but tiic i^^ist of the findings may be sunmarii'.ed as iollov;s. 
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In the fourth qu.-..rer Group A bnbJes~tho.sc wlio shov; dcreusive avoidant 
behavior tcn;ard their moUiers in the reunion episodes of the strange situ- 
ation— aeok contact with their jnothnrs in the home environn:ent as frequently 
as do Group B and C bahicf5, But fhelr initiations of physical 'contact are 
tentative and/or inconiplcte. TJiu9 they touch the mother, but do not clamber 
up on her, rind they tend to touch tlie mother's foot rather than any less 
porlpheral part. The active contact behavloi-s shown on occasion by Group B 
Infants arc almost entirely lacking in the Croup A babies. Group A mothers 
may be distinguished from .Group B and C mothers by rejecting attitudes toward 
the baby (Alnbworth, Bell, and Stayton, 1971). There is evidence that these 
rojeQting attitudes express themselves to the. baby largely through physical 
contact behaviors—i.e. , inept rather than tender, careful holding, inter- 
fering pick-ups rather than pick-ups for affection, and tlie like. It is as 
though the baby, having had mipleasant experiences when in physical contact, 
develops an approach-avoidance conflict relevant to it. Like other babies, 
he seeks proximity and contact, but unlike other babies he also tends to 
avoid it because of his negative experiences when in contact. Consequently, 
when he approaches he touches his mother tentatively, perhaps only her foot, 
and then movtis away again. 

Mother-In fant intera ction in face-- to-f ace situation s. So far the ana- 
lysis of mother-infant interactions in face-to-face encounters has been com- 
pleted only for the first quarter, and a paper reporting the findings is 
currently being prepared by Blehar, Lleberman, and Ainsworth. Analysis of 
similar interactions in the second and third quarters is also nearing com- 
pletion, and will be reported in a book by Ainsworth, Tracy, and Blehar. 

The first-quarter analysis compared strange-situation groups in regard 
to both maternal, and infant face-to-face behavior. In this analysis sub- 
group B3 (the "normative" secure-attached group) was compared with Groups A 
and C, and with an intermediate group constituted by infant classified as 
Bi and B2. 

In initiating face-to-face interaction Group A/C mothers tended more 
frequently than B3 mothers merely to bend over the baby rather than vocalizing 
or smiling to him (p<.05). In responding to infant initiative in face-to- 
face- interaction Group B3 mothers tended to vocalize more frequently than 
did A/C mothers (p<,10), whereas A/C mothers more frequently did not respond 
at all to infant initiative (p<.05). Group B3 mothers very much more fre- 
quently than A/C mothers were sensitively responsive to infant behavior in 
their pacing of interaction (p<.001), and in persisting long enough in thdir 
initiations of Interaction to permit the baby time enough to mobilize a res- 
ponse. (p< .005). Group A/C mothers tended more frequently than B3 mothers to 
be Inept and/or abrupt (p<.001) in their face-to-face behavior. B3 dyads 
more frequently than A/C dyads engaged in prolonged face-to-face encounters 
(p<.025) in which there was continued reciprocal interplay (p<.005). A/C 
dyads more frequently than B3 dyads had brief face-to-face encounters (p ^ 
.005). (In nearly all of these comparisons B1/B2 mothers were intermediate 
between B3 and A/C mothers.) 

The Infant groups did not differ in regard to state prior to face^to- 
face encounters; the great majority of the babies were content. B3 babies 
were sl^'^niflcMiLly more likely ili^n A/C infants to Initiate interaction with 
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l;hulv mothcrH (p^.Ol>). Thoy did ^vo throuah vocalisation uifinif icmiLly 
v\ovu often than A/C infanl:s (p <»01), but not significantly uore frequ- 
ently tlirouj;li {:nilinf,. In rcaponf»e to their uo tiler's initiations of 
inieractiou infants- "ir,nif icantly more tlian A/C infants smiled (p ^ 
.025) > and luunced or Jiyj.lod (p<.001) A/C infants more frequently than 
n:3 babies fut*?.v'l (p< »02l)) . B3 huhiav^ responded more intensely to ir.othcr's 
initiation/* Iban A/C babic'i^ (p< .001). They displayed po.sitive affect more 
frequently nut only dtirin{>, face-to-face encounters (p<.005), but altjo 
after the en^^ounter v/ai? over (p< .01) . A/C infants more frequently than 
By infants terminated the face-to-face interaction, usually by averting" 
the i;iiZ(^ (p<.00ii). (In nearly all of these coirparisons B1/B2 babies were 
intermediate bet\;uan B3 and A/C babies.) 

The remarkable thing about these findings is that differences in the 
qualJty of the attachment relationship that are evident in the strange- 
sit nation at the end of the first year are f oreshadov7cd by sif,nif leant 
differences in tlie quality of both maternal and infant behavior in face- 
to-face interaction during the first three monthr, of life. We are inclined 
to attribute causal significance to maternal beliavior in these early months 
ar influencing not only interaction at that time but also the eventual 
quality of the attachment relationship, but we acknowledge that this in- 
ference is not justified solely on the basis of the findings of the first- 
quarter face-to-faee analysis. 

Perhaps even more interesting than these findings are those that com- 
pare the behavior of the infant toward the mother versus a stranger in face- 
to-facc encounters in the first quarter. Table 11 £ihows these findings. 

Table 11 

Infant Behavior in Tace-to-face Encounters V7ith Mother and 
Stranger in the First Quarter 



Infant response 

to adult in face- Strange-Situation Groups 



to-face encounter 


to 11 


to S 


P 


to M 


A/C 
to S 


P 


B1/B2 
to M to S p 


Smile 


45.0 


28.5 


.11 


29.5 


28.5 


ns 


39.9 


48.3 


Vocaliae 


29.4 


13.8 


<:.05 


8.2 


19.9 


ns 


20.3 


28.5 


Bounce, jiggle 


21.3 


|6.0 


<.05 


5.4 


5.0 


ns 


9.7 


1.3 


Negative, fuss 


2.8 


2.2" 


ns 


9.6 


2.1 


<.025 


1.7 


1.3 


No response 


4.6 


12.6 


ns 


13.8 


21.4 


ns 


3.7 


22.0 


Positive affect 


60.5 


37.9 


<.01 


30.6 


37.1 


ns 


35.4 


23.8 


during F/F 


















Intensity of 


3.7 


2.5 


< .01 


2.0 


1.9 


ns 


2.6 


2.6 


response 


















B terminates F/F 


IJ .8 


31.7 


<.01 


26.9 


22.5 


ns 


11.6 


45.0 



^y^^ix for co:"-, on * {-.roup with otluT groupie liave not yet* 
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Except for Intonsiry of response*^ v;hich 1« a compositci fscore based on the 
number of variable c^nturing into the reyponre, all laca^ures are oL percen- 
tage of f aci!-to-f«»ca oncounters In which a behavior occurs. 

It i.ny be seen thai' B3 infnnts respond differentially to mother and 
f.tranger even in the firyt three rionths of life. They are significantly 
more likely to bounce, jiggle, and vocalij:c in face-to-face encounters 
with the nother and tend to smi] e more frequently; they respond more in- 
tensely and with more positive affect, and are less likely to terminate 
the face-ro-face encounter. A/C infants dp not behave differentially to* 
mother in coniparison with a stranger in face-to-face encounters, except 
that they are rrore likely to respond negatively to the mother. B1/B2 in- 
fants are clearly an intermediate group. (Significance levels of differ- 
ences of behavior toward mother and stranger have not yet been calculated 
for them. Perhaps no differences will prove to be significant, since the 
group is very small.) 

Discrinlnation of an attachment figure from other figures is hypo- 
thesised to be a necessary condition for the development of an attacliment 
relation?jhlp. The present findings would suggest therefore that the devel- 
opment of attachment is facilitated by the kind of interaction with their 
mothers experienced by one group of infants (those who are later classified 
as B3) but not by the kind of interaction experienced by another group of 
infant«3 (thurse later classified as A or C) in that the former show differ- 
ential attacthment behavior toward the mother in distinction from a stranger 
even during the first quarter whereas the latter tend not to do so. 

Re lationfjhip bctv;aen i nfant stran^^ e-situa t ion class if ication aiid^ mat- 
ernal behavior at hopie. Ainswortli, Bell, and Stayton (1971) reported on 
differences among mothers of infants in different strange-situation groups 
and subgroups in regard to their ratings on four scales measuring maternal 
behavior in the infants' fourth quarter. These ratings showed sharp dif- 
ferences among groups and subgroups. Indeed, each subgroup (except that 
B-^ and B2 were lumped together) was associated with a unique combination of 
maternal scores. Thus mothers of B3 babies were clearly sensitive, accepting, 
cooperative, and accessible, while B1/B2 were mid-scale in all of these chara- 
cteristics. All mothers of A and C babies were clearly insensitive to infant 
signals and communications. Mothers of Group A babies were all clearly re- 
jecting; mothers of Ai babies were also interfering, whereas mothers of A2 
babies were ignoring but not interfering. Mothers of Group C babies were 
mid-scale on acceptance-rejection, but mothers were interfering while 
C2 mothers were ignoring. 

Table 12 shov;s the mean scores of mothers of babies in various strange- 
situation groups on further measures of maternal behavior at home in the 
fourth quarter, these measures being derived from various coding analyses. 
Here wo have distinguished Subgroup B3, Subgroups B]^/B2, Group A, and Group 
C. The differences between the means have not yet been tested for signifi- 
cance. Direction of trends will therefore be featured in this report. 

In 8 of t'lie 14 men^^u^'e*; of maternal behavior there is a progression (in- 
crease or decrease) from B3, to Bi/}i2> to A and/or C. Those that increa'^c- 
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pro:',resDJvc:l.y are: nijnibc»i: of baby'^; crying ep.lfjodos per hour that tha luother 
jfnores, duration of nclh^r's uaruyponsivent. t;o baby^s crying, frequency 
of uother'H physical intorventions to reinforce or substitute for verbal 
cornands, pc^rccntage of ho3din£ iivAO. devotcnl lo routines, percentage of 
holding tu:;v in v;hieli holding In incept, and purccnitage of pick-upn that are • 
abrupt or inU't-f ering. Tnooe that decrease progressively are: percentage of 

Table 12 

Mean Scores of Mothers of Babies in Different Strange-Situation Groups 
on Meayurer, of Maternal Behavior at Hoiue 







Mothers of 




Mnlernal Behavior 


B3 


B1/B2 


A 


C 




hiih icn 


babies 


babies 


babies 


Ignoring of crying (epH,/hr.) 


1.17 


1.60 


2.06 


2.88 


Unroftponsivenesr^ to crying (duration) 


1.06 


1.76 


3.24 


4.44 


Freq. of ] cave-room eps. per hour 


3. AO 


3.10 


3.73 


3.57 


Freq. of acbiov/ledgoraent of B on E/R 


34% 


36% 


18% 


23% 


Freq. verbal cor/inands 


1.90 


4.05 


2.37 


2.71 


Fr e q . phy « ic al in t e r v en t i on s 


.48 


.80 


1.31 


1.77 


Floor freedort permitted 


1.67 


1.50 


1.50 


1.67 


M'jan duration of non-rouLine pick-up 


3.06 


2.33 


1.50 


2.00 


Routine holding' (% of holding time) 


15 . 67% 


21.25% 


21 . 33% 


46.25% 


latcpi holding (Z of holding time) 


2 . 33% 


7 . 55% 


9 . 83% 


15.00% 


% Affectionate pick-ups 


25 .56% 


20.50% 


8 . 93% 


4.00% 


% Abrupt, interfering pick-ups 


6 . 11% 


15.75% 


20.38% 


14.25% 


% }?ick-ups for play interaction 


10.87% 


10.00% 


5 . 67% 


12.75% 


% Pick-ups to B's r/U appeal 


24.22% 


17.25% 


16.17% 


9.50% 



pick-ups in which there is affectionate interaction and percentage of pick- 
ups in response to the baby's signals or initiations. Thus mothers of B3 
babJes (and to a lesser 'extent mothers of B1/B2 babies) were responsive to 
infant signals, affectionate in physical contact, and respectful of the 
baby's autonomy in that they did not unduly interfere with his activity in 
progress. In contrast, tho. mothers of A and C babies were unresponsive to 
infant: slgnalc, interfering and abrupt, inept in physical contact, and tended 
to hold chiefly for routines and very little for affectionate exchange. 

Group C mothers, however, relatively frequently played with the baby 
while holding him, wheroas Group A mothers rarely did so. A and C mothers 
less frequently than B mothers acknowledged their babies upon entering the 
room. B3 mothers had the longest duration of a non-routine pick-up, and 
A mothers the lov:est. 

Tlie other variables in Table 12 (frequency of leaving the room, frequ- 
ency of verbal coirxiands. and extent of floor freedom permitted) show no clear 
inter-group trends. In su:;/i!: vy, ther.e analyses btrongly suggest that babies 
c.T ; .^^f^' *ii»d in diffcrc'^^L st r;.!\,.»i'-sitiJ'itlon ,?nbf^roiir«' have erq^crienced djfft^rent 
V ;..nclj.. Jill Im U 1 j( L ic^u iii hv.-..? ui U;l ioari.h qtiarler, thai h-i 
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babies liave had luivironiouG c>:purit»nce.s, vlieruas Group A and pwrhaps especi- 
ally Group C infant{3 have- experienced d jHharmoniouH interaction. 

^y)ji}:l9S^Jjh^Jt. I^f*i3\^ behaviur relGvant to^ f cedin r; mid^ jjij^anjt^ 

behavior* One oi thw* fj.ryt dula unalynafj coiupreted (A'insworth and Bell, 1969) 
dealt with patterns of ir^aternal practic(»s relevant to feeding and (a) other 
materna.l behaviorn tapped by a selection of firsts-quarter ratinj; scales, (b) 
infant crying behavior in the first quarter, and (c) infant strange-situation 
classification at tlie end of the first year. 

The various patterns of' feeding behavior were ordered roughly in terr.is 
of the uiKtent to v;hx(:l) maternal responoivoncss to infant signals permitted the 
baby to be an active participant in the feeding interaction. It was clear 
that the more responsive fdeding patterns were related to being able to see 
things from the baby's point of view- delight in and acceptance of the baby, 
appropriateness of Interaction, amount of physical contact, and effectiveness 
of mother's response to infant crying, v/hereas the less responsive feeding 
patterns were related to low scores on these variables. This suggested that 
a mother's feeding practices reflected the general tenor of her attitude to- 
ward and interaction with her baby. 

The more sensitively responsive maternal feeding practices were associ- 
ated with relatively brief and infrequent crying in the first quarter, whereas 
the less sensitive practices v;ere associated v;ith more crying, the pattern of 
the crying varying with the type of practice. Finally, babies classified as 
B3 (i.e., as securely attached) in terms of strange-situation behavior at the 
end of the first year had experienced relatively sensitive feeding interaction 
in the first-quarter, v;hereas babies classified as A and C had experienced" 
relatively in^^-ensitive feeding interaction — with no overlap between the B3 
and A/C groups. B2^/B2 babies were distributed, half in the relatively sensi- 
tive and lialf in the relatively insensitive groups in regard to feeding to 
feeding practices. 

Ainsworth and Tracy (1973) reported further analysis of the relation- 
ship betv/een maternal and infant behavior in respect to feeding, especially 
comparijig first-quarter with fourth-quarter behavior. In this analysis 
they used the four first-quarter rating scales concerned with feeding that 
had been derived from the pattern analysis of first-quarter feeding inter- 
action reported by Ainsworth and Bell (1969). Mothers who were rated low 
for responsiveness to infant signals (mean scores on the four rating scales) 
had babies v;hose first-quarter feedings had been described by Ainsworth and 
Bell as unhappy (rpbi = '61; p ^.005) and who also :3pit up a lot (rp^^ = .46; 
p<-02). 

An analysis of fourth-quarter feeding interaction yielded no dimensions 
of maternal behavior that seemed significantly related to infant behavior. 
It seemed that infant behavior was more closely related to general character- 
istics of maternal b^'havior than to specific fourth-quarter feeding practices. 
Thus maternal sensitivity-insensitivity to infant signals (assessed by a 
fourth-quarter rating scale mentioned earlier) was positively related to the 
de^.^^^e of infc^nL happ iness-unhappint'^ws in feeding as a.sscc;scd on a 7-point 
scale (r - .83; pi^.OOl) . 
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Even i-Jcrc Btiil lAy. \vvic ll: r(:.l;UJc*;i.:':ii):. betv.or.i ir.;:itern;Al U-cilin^i: 
practicuf^ j.;. ihv fir^a qitartc-r l jnl'uiU. 'e--dlng and oilier '*oriJ'* behavior 
In the fourth quarLor* >!;itora::l i-;vrsit:xv' t / lo t'f/ediii{5 sip;nals in the fir.st 
quarter (li..- n<ean of M;.' louv i ii M "Cjuart.;: scalar i vlcvant to feeding) was 
«tronply r^dat-.-d tc^ h./^Mm^.'vr w lue:is i.: t'ho baby'/* four Lh-qnai tcr feed- 

ings (r p<.(uj»;. /'url.ii "r;;r"*r(-' nati;:'/;»l behavior in the iirtit quarter 

v.'as signi j icuaitly velalru Lo . i.:;t<'nL fipJlCing up in the fourth quarter 
^^pbi ^'•S?; p< .01) and to li'^i;;!^»nt fourth-quarter Lhurab--suckinG (^.'pbl 
-.hO; p<.01). It i:i not cl(?nr i rum thir. t,i;ily,*;ls alo.K' whether early mat- 
ernal feeding practices h wi^. a j.piu'ific effc-U. on later Infant affect in feed- 
ing and on lat'or "oraJ." problen behavior, or whether o'irly maternal feeding 
practice:^ are merely repref:>enL.'!U of QeuQial naternal attitudes and behavi- 
ors that are fairly r.table throu"iv,^ut the iir«t year and it is the cumulative 
effect of the v;hole con-stellation tliat infjuenccs four Lh-quarter feeding af- 
fect and oral behaviorr;. In either ca.se it is striking that the measures 
developed in the prcyeni: project deiionstrate flignlflcant intercorrelations 
between maternal and infant belirivJor, wherea« earlier studies of the effects 
of maternal f(;f'ding practices (f;ca Caldwell, 196A) yielded findings that were 
essentially ne^^ative or equivocal. 

Our findings raifiO important theoretical considerations about the role 
of feeding interaction in the dcve]oi)nent and organization of attachment. 
These have been discuH;jc-d by Ainsworth and Bell (1969), Ains^^orth and Tracy 
(1973), and Ain.v-worth (in pref;s, a), but dest^rve further consideration in 
the light of analysis of feeding practices and interaction throughout the 
v/hole of the first year-- an analysis that has not yet been completed. 

2 * '^^^^ Environment tha t Mot her Arra nges for the Child 

Here two projeetfj are relevant. The first is a study undertaken by 
Dr. Mary Blehar, as her doctoral dissertation research, on the influe.nce 
of day care on a young child's attachment relationship to his mother. fTlie 
second is an analysis of environmental variables that might be hypothesi;ied 
to be associated with infant sensorimotor development in the first year. 

MJjl^A °L F^J^.. ^^.'iy£ )l2i-l£. ?1£?JlHLS.* Blehar 's study (in press) 

was an offshoot of the main project, and hence is reported here. She used 
the strange situation as a basis for assessing qualitative differences in 
the child-mo til e.r attachment relation^^hip . She studied two groups of child- 
ren in full-tim:! day care, one group 30 months old at the time of assessment, 
and the other group 40 months old. Each group had been in day care for ap- 
proximately five months, and thus one group had started day care at approxi- 
mately two years of age and the other at approximately three years of age. 
She compared tlxcim with two groups of home-reared children equivalent to the 
day-care children in ago at the tim.e of assessment. The sample consisted 
oi 40 children, 10 in each of four groups, with equal numbers of boys and 
gi-ls in each. An Al^^OVA design was uaed, which could examine rearing ef- 
fects, age effects, sex effciCts, and strange-situation episode effects, as 
well as the dnl t ractions a:.:ong them. 

All childton \;crc ir^u\ mjddLc-claf;{'} families. Neither the Caldwell 

Inventory of Home Stimeiation (1970) no the ur.e with the mothers of lk>f'.an's 

rn;v!rhy Q-c^ort (^''^'.vMv <^\ifr:\/ * Ixlv.c-n dd\'--rrri' and htci »-rc'.-:reu 

giOii^ii;. liiu 'i.f V'.ii' 'Nji ► It at jk liuLiit Icvl*! oi cducatiun and . 
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Other dc'Hographlc variables. The day care centers were good "middle-class*' 
centnrs v/ith a traditional nurju'.ry-school typo of ''curriculum.'* I'he centers 
were open from 7:30 a.m. to 5:30 p.m., and the children attended from 8 to 
10 hour« per dr-iy, five days a week. 

Striking qualitative differences Jn the child-mother attachment relation- 
ship betv.v.cn day-care and home-roared groups could be inferred from differences 
in str*ni};e-situatjun behavior. The day-care children were significantly more 
anxious in their attachment to their mothers. They were more distressed by 
the brief reparations implicit in the strange-situation procedure, and showed 
more avoidant and resistant behavior to their mothers in the reunion episodes — 
behaviort; that we have found (Alnsv/orth, 1973) to be characteristic of one- 
year-olds v.'hose home behavior showed them to be anxious and insecure, Fur- 
thermore, they shov;ed less distance interaction with their mothers than did 
the home-reared children. 

Even more striking was the evidence that age of beginning day care was 
important in determining the way in which the attachment relationship was 
affected. The AO-month-old day-care group (those who began day care at three) 
was overtly the most anxious group. More than any other group they cried in 
the strange situation and shov;ed heightened proximity-seeking behavior in 
the reunion episodes. Although they avoided their mothers in the reunion 
episodes, this v/as mingled v;ith angry, resistant behavior. The v;hole picture 
v;as one of anxiously heightened, ambivalent attachment behavior. They behaved 
as children who had been senGiti^:ed to separation, rather than as children 
whose long daily separations in day care had inured them to it. In contrast, 
the 30-month-old day care group (those who had begun day care at two) behaved 
quite differently. They cried no more than the home reared groups. They 
showed less proximity-seeking behavior in the reunion episodes than any 
of the groups, and much greater avoidance of the mother. 

In short, the 40-month-old day care group behaved much like Group C 
babies in the strange^-situation , whereas the 30-month-old group behaved like 
Group A babies. The apparent lack of disturbance shown by the 30-month-old 
group — the seeming "Independence" — is ominous, for it appears to be founded 
on an avoidant, defensive reaction essentially like that sho\m by babies whose 
mothers have been especially rejecting and insensitive throughout the first 
year . 

Furthermore, it might have been assumed that one bonus day-care children 
would have received as a result of their experiences would be a feeling of 
ease with strangers. Not so. The day-care groups significantly more than the 
home-reared groups avoided the stranger in the strange situation. 

It would have been good had Dr. Blehar been able to Include in- her study 
observations of the initial responses of her subjects to day care. Mrs. Sally 
Wall — another Ph.D. student working under my supervision — has begun a disserta- 
tion research focusing on these responses. It was Dr. Blehar 's hypothesis 
that the disturbance she attributed to day care was due to the long daily sepa- 
rations implicit in full-time day care. Mrs* Wall is testing this hypothesis 
by comparing the responses of children entering day care with the responses 
of children entering nursery school, in which the daily separation does nut 
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exceed foui: hourn. 'ihore arc ivij grov/tr, lu ecuh of the main y roups— 
Lhree-yl.'ar-old^; nnJ four-year-'U ld;j. The n-ipoaser. in v/hich she is most 
interes:-Lt\) are ror5i«o.if;v\s to sc^parul. jon in th<» nioT-ninj*, viu»n the mother leaves 
and re£pcnii;o:: to n-unjcn later vhf»n slie returns. Shu ib interested also in 
hov/ the«'i du-mse uvi-r ["Imt. lU^r: data are Ihrcie-four thf, collected at this . 
time. ^ 

^!'}-Xy}]7'Sl^L^^^^^ }i^hy}^P-S, Jto «o r^ilio toj; (•e^elojiiKiiit . During tha 

last thruf s:;»viHter.M Dr. lilehar harj ITupeVvi^uVd^m^erfiVadurte assist- 
ants (voli'uto^/rs) in an analysis: of the narrative repoxts of visits during the 
fourth quMlc-r to all tlie babieri in the uain sample, in an attempt to assess 
the kind a-id de^;ree of «timulatjon and encouragemenl: the environment (inclu- 
ding the mother herself) provides tov/ard sen^vorimotor development. The analy- 
sis has been divided into three ruin parts: locomotor achievement, manipula- 
tory skillf^, and vocalization. 

The reBearch assistant concerned with locomocor achievement assembles 
evidence iron the narrative reports of the ffollowing: general outline of 
locomotor activity, episodes in which mother encourages locomotor achievement, 
quality of molher-inf ant interaction in regard to the encouragement or dis- 
couragement 0/ locomotor activity, amount of floor freedom permitted, maternal 
reinforcement of locoir.otor achievement, amount of crawling, amount of walking, and 
maternal tearliing and prompting. After this evidence has, been assembled it is 
intended to deiive measures of various aspects of maternal behavior and mat- 
ernally- arran^^cd environment that seem likely to be specifically relevant to 
locomotor dnvelopment. Finally, the relationship of these to the Griffiths' 
Locomotor Scvla and to 5;enr.orimotor development in general (as measured by 
the Griffiths^ General Quotient) will be examined. 

The resecirch assistant concerned with manipul atory skills assembles 
evidence of the following; general outline of manipulatory activity, episodes 
in v;hich the mother encourages the development of manipulatory skills, quality 
of mother-infant interaction in regard to the encouragement or discouragement 
of manipulatory skills, amount of tine (and/or frequency) of mother-infant in- 
teraction relevant to infant manipulation, tabulation of types of toys availa- 
ble, and current status of infant's competence in manipulation. After measures 
have been derived on the basis of this evidence, they will be related both to 
the Griffiths' Lye-hand Coordination and Performance Scales and to the General 
Quotient, 

The research assistant concerned with vocal ( verbal) development assembles 
evidence of the following: mother's encouragement of imitation oT verbaliza- 
tions and vocalisations, teaching of verbalisations, mother-infant interaction 
stressing vocal (verbal) modes, contingency of maternal response to vocaliza- 
tion, considered both qu£in L itatively and qualitatively, account of the baby's 
current level of vocal development, After measures have been derived on the 
basis of this evidence, they will be related to the Griffiths' Hearing and 
Speech Scale, and to the General Quotient. 

In regard to each of the three analyses attention is given to the infants' 
interaction with the father and with any major substitute mother figure as well 
as to the mother. 

Substaiitial progress has been mode by the student assistants in this analy- 
sis of data, hut it remaxns to be completed in 



53 



51^. 

alio oh.iy Nnjor u'KJ..»oic tlK^i lu'ir, yot b^ en unacrtaU is of bdiavlor to'.;rira 

typo of b'?:u'/Ioral fii.r*ly.;i;; vhich yj'?]/iC'a cliifij'Ly uoruialive data, ajul v;ili bo 
rrpurted tbi;r'.?foro in cLutlj^-i' 

The roltn, iunchip or attach:;]'jn(; to e:<plorai;ory behaviur has been examined 
in t;;o v/ay ^ b"»th of vhich v/ore i.:cntianod e^u-'lier. Firr.t, the stran^ie Gitu- 
aLlon van tiri :jijaliy ^h^vioo-ll for Uvj uygvezo purpooe of hj;:^hllf!;htinK the 
ph'.ncriienon or n bc by \iv/hv; his molh' r aa a cacuro base frcm which to explore 
the woria. U v;as de;rx lu-tratftd UiPt the moUior can and doc>G indeed cupport 
^'xploration ovrn in a Qlvanr/; sitiK?tion and Lhat hc^r abnonco is generally 
a.';sooiatrd wJ^.h a mavy^n.i dt-^crcm^ut in cxplorfjtjon. This phenomenon was parti- 
cularly con;;p;i:}iiouG \dlh r.ocvxely attnehed infants (Group li). One i^roup of 
insecurely atliiched infcnis (Group C) tended to explore less throuchout the 
slrau-e situation, even vh'.^n the niothor was prnsant, than did the Group B 
infants. The other firoup of inseourcdy attached infants, those in v;hom de- 
feriodvc avo'j :?uit bohaviior v;as parti oulai'ly conspip; o (Groip A) , ma'intained 
their e^rplora^ory behavior at a relatively hi;j:h level even during the separa- 
tir;i episodes. (Ainsworth V/ittig, 19^,9; Ainsworth & Bell, 1970; Ainsv;orth, 
i-ell, ft Staytcn, i97i; Ainrvorth, i/lohar, and Wall, in propa^-ation. ) 

ReconJ, the relatioar.hip between infant-?,v;Uior attachment and exploratory 
behavior at hu V3 was also otndied. it vas concliided (Ainsworth^ Bell, fi. 
CLaylon, 1971"^. that secux*u aLtachmont relationships are associated vith a 
smooth Lrancitlon boi.v/eon exploratory and attachraent behavior and thi^t it was 
not so much tho relative qi^^ntity of these behaviors that mattered aa the 
quality of the attachment behaviors entering into the infant-mother attachment 
relal/ionship. It also scorns reasonable to suppose that there may be significant 
qualitative differences in exploratory behaviors between infants with different 
q\iallti-c of attachment rolationship. This hypothesis cannot be tested until 
after the completion of the analysis of locomotor and manipulatory achievements 
mentioned in an earlier section. 

llie relationship of attachment to general sensorimotor development has 
been assessed nndiroctly through an examination of the relationship of differ- 
ent measures oi* maternal behavior to infant IQ in the fourth quarter, as 
measured by flriffiths' Genera], Quotient. This analysis grow out of Staybon, 
Hogc.n, and Ainr.worth's (1971) study of infant obedience, since IQ was includol 
in the principal components analysis of variables relevant to obedience. It 
included a v ri«ty of maternal variables --the only one available at the time 
the analysis viva done--.and certainly not sclccLed for their apparent relevance 
to infant 10.. Four of these variables proved to be significantly correlated 
with infant iQ^-sensitivj ty-insensitj vity to infant signals (r = .H6)j acceptance 
rejocl:ion (r ^ .^5), cooperation-interference (r .HH), and amount of floor 
freedom p^irmitu'j] to t}ie infant (r - .^6). 

A stop-wjr- mnltiplu r A'^ressitn analysis was undertaken with infant JQ, 
as ih^i rrii.-rU'a It r)^. (/.in-worth v i pll, in prrr;:). O'^nsitivity-.im^cncitivit 



to fii/jrKil.j; an] flour rrcdora r-lcii.; ydc.M^'i ;i laultipl'* ccrrolat/icu cor^ffici -J 
of .63 *'/J^li 'inCarii - , aJ.thou ;)] tijj'ria vari'*!)l(»c tlieiin^'lvec v/ero or^iio.^onfrl 
each oih;»z' (r r- ,0V '5. I'jtUi.x"^ v;ho boUi vc^re censitivu I'.o jjifjinl?) oni f/iv? 
much fleov rreedoia h?/! Uie balrl/hs vho woro morst acct»lvrrtecl in r/jnr;orimc3Lc»!; 
developing Jit, v/hcj^oar: Mothers \.'lio both woro inr.onr,itivo to signa3.;5 ani f;av(,' 
little fic'or frc^o^ii Ik"! babicr ',;ho v/sro accelf rat'?'!, Aihiiticn of oihv 

maternal vari abler, in the otei)-;;x»:o analyr.j.t: raised thM multiple corrolatiou 
cof?ffic3ont to ,70, ''Iv^.-^e and oth^u* stuiiets relevant to the influfmce of 
mat :rnal behavior on infant conf/.^tcnce v/cre discusse i by Ainsv/orth exii hell 
(in pretjc) , 

It Ifi not expected that any co.rJrinatxDn of environ!nontal variables vriXl 
predict iulTMl TQ at iny hiphcr :ic^el than ,70--that i^;, account for more thi^n 
eipprox'i:."/ l.'»}y ^;0^; oi* th? varlajicc. (Jensen to the contrary, hoi/ovor, our 
stxvJy co:nb urrl with o/;e by BecL;;lth (197I), v.lio used adc'x'>ted babl^^G to control 
for f';onetic factors, rAiijyjzts that environmmtal factors account foi about !;0.'^ 
of the YFrJance durli^; at least the first yec^r of life.) l.'everthclefis, the 
an^.LyslG rc.K'-rted by rin;;.;orth and Irell (in prcr.s) omits from connidoration a 
variety of variablf?s that mir;ht br^ h;i'X-^othesized to correlate \/lth infant IQ, 
»So:ne of tlier? are denuv^raphic variables such as level of parents » education 
and occupation, KSornn ar-3 environ^ncrital variables spee'j.flcally "directed'* 
to-.;ard encuura.vint-^, d(;ve.Topmnnt, nrmely, those upon vhich ow: analy/ is of loco- 
motor, manipulatory, and vocal dcvelox^ment foeas upon (see page 51). 
Therefore, it is intend^^d to imaertclce another step-vise multiple re^jression 
analysis, usinj^ not only the \ariable3 already identified as correlating 
pjfi;nificautly vith 10, but also relevant demo;;:raphic variables, varirbles stem- 
minz fronj tlie analysis of "encoura,7,.;.icnt*' of sensorimotor development, and 
oth -r materni 1 variables that have been devised since Gtayton, Hogan, and 
Ainsv;orth (197^) report^^d their finiint^s, is expected that the demographic 
variables vlll not malre a significant contribution towrd "predicting" infant 
IQ in oui' midile-class sai.'iple. It is further expected that specific "encourage- 
ment" measures will be jess significant components in the "prediction" tlian 
the measures alrea/3y id<ntifjed, rair. ly, maternal sensitivity to infant signals^ 
ond degree floor free'iom permitted. Nevertheless, the re].ative weights of 
those several variables in the step-wise regression analysis should add signi- 
ficantly to our knov;led.7^ of the effect of environliiental influences on infant 
sensorimotor development, 

Kiree further studios have a b':^aring on the relationship between infant- 
mother attacli:r:ent, exploration, and sensorimotor develox^ment • All three 
studies are dissertation researches of students under ray supervision — students 
who were research assiocants in this main project, and whose independent re- 
searches were based on an^J inspired by it, 

a 

ITie first of these was by Silvia Bell (I97O) who hypothesized tliat the 
degree of harmony in moWr-'r-infant inboraotion (as reflect'^id by the quality 
of Infant-moinnv attachu^'ut assessed by strange-situation classification) 
would affect hlje developiaent oV thn concept of the object. She devised two 
scales, one to measure tJic development of object permanence in accordance with 
the Oetailtd obr-ervations of Pia^-et (1937) j ai'id nnother parallel scale to 
::;' rsure Uvi d'-v- U : . o'* Ih*^ coru- 0/ . on;;: u nc^ :In rcv":ard to rc rrions. H^io 
ei-ii^eeted to conrUrm 'da :ot's (19.^7, iV'/l) assertion that the concept of person 
pr ••r/.Ui-'^nf" » I. nil.! in lr'v,»Inp in oiv.'. M<*o of th'* Ci*.nc» pK of object p^n"ir:'n-:^i'iee 
related to in.aiiiinate ob/jjei r., but she also antieipi tc>] that sucli accfl^rai ion 

f oun i in r;'!'.i .n ' ' » Ivllv 1 • .nc i'lf'^ ul^-r^ u i r h vie: nh'':.:*tf; 

cJ'!.:.viri- * in . . ill u f...^ :.x Mi, / I. iu- ! It .u bt.havii;j*) an 1 iiul in lho;;c» 

vjhose reli'.tions v;cre d vcij^rmunious (it^ose clasr,if*ied as r; roup A or Oroui) C) , 
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vUh r^::-, ' ! ^'^ clc.v-cnU; fa.hlon. Tnfanl« 

"lb H ' • • " oA." J V^'^^-y-''^ ^^i' 33 or li.r vhito mJU-Me-claoo 

^ bioo 'i-^Mc:.-^^^^^^^^^^^ ^" Situation. aiuH.« 

•ro in^l oi r ^n - were all clacsified. in either of 

.avan'M'''^rirtIo^.'^;" f"'""'^ ^''^ °^ ^^^'^ ^^bi^'^ ''••1^° had been 

othPi- cv'n J,t J^:^'-'''"" ? ^-fff"^^ "-'^-^ '^isnificantly In advance of the 

Ob i. ^•^\';^7''*^''^"f " ' ''^ Permnnonco of inanimate 

rtn ioi-t ; t-hat the quality of the infmit-rnuther attach- 

dovelS'lv:'" ^^(^i^i^^^^ effect on one important aspect of cognitive 

_ 'Ihe E.-'cuVid ctuJ./ '.to;^ by ;.':n',. (1973), vho invostlrrated the relation 
nhxp bctv;e.n an infant'.. attaHl-.TmrtH hi.o mother at 1^^ monthf of m^ anf 
e plox.at.ion play, an! at 21 irx-nUu. of a.-,., iihe uo.O both ctra ^-sUuatSon 

. ir-/ ^^^''•^a*^^" «3 criteria of her inJou-ndent variable (i e aualitv of 
the at ach^.oni rolaLicn.hip) . v.ncn her 39 inCants were Si month^oJd JheJ 
v;ere „ivr:n t!,-.- _ Koyle-y ;.:c.nUl Developruont Scale, and when li ey were PI months 
old they wvr. .ntr^uuccd (with their mothers) to a 6o-minute play seisTon 
X uc oe«n.ion consisted of two frr-e-play cectlonr,, a section in wLh an adult 
playmate a^te.r.pted to on,,a:;e the child in interaction, and a final LcSion f not 
yet analysed) in which the mother was instructed to play with the c^Ud 

obtaiied'''Sf'^'^n*vi^!;'Tf ''"^"^"''"■''''^ measures were 

'hi'.tr^H;i? ;- ''^^^°^.^^'' " ""f'^"^ decree of cooperation the child 

.ho.-.ed with tae exam^nf-r, and a m-asuro of hir; "/;ame-liko" spirit. The 
toddlers who at 12 months had been identified as securely at?achei (gJcub 
receive: a mean ^ of 111 whereas the insecurely attached groS fnoS) ^ 
received a moan of only 96-a difference sifinifiJant at the So2 level^ The 

^^^U^-TZ^?"'''^"^^ ""T ^^'^P^^'-^^i-^ v'ith the examiner and 'showed 
...ore ;aH.e-li:.,, spirit, so the question arises whether tliey truly were advanced 

?hi' ir^'n ''T f '^^^^y ?e t Situation? 

n ff P^f^^"t point both ways, on one hand it is probable that coopera- 

^i^Z^^Ji-^'l^^T'^"^ fi' '^^'-^"^ °^ childi-en-!and Sd"d 

ixno and Gold.-n (I972) have reported that cooperativeness is more predictive 
of aLer test scores tlian IQ itself. On the other hand it is clear Jhatthl 

an e^;eit°r1"'^'"^''^r^ f ^'^^"^ °^ functionrL ratl^r 

an elicited level-elicited by the examiner and by the test tasks.) 

rrnm ''^^■^"'f/J'^°™P^ to answer these questions was to assess cognitive level 
from behavior that occurred spontaneously in the frccplay sections of the 

Sa^urer;?": f f^^'"' '"^'^""^^^ °^ "^^"^^^'^ ^metion^nd twS 
^.easures of s.yrnbolic play. All of these measures favored the securely attached 
roup but only one of th. language measures (number of morpheme s^mitt^d) 

M : ' 'JV.r,''"''^''''' ^^^^^^-^y attached'croup. Fo^ her 

:i f : ^"""'^ °^ ^^^'-^"'^ measures on only lo minutes of free play 

she inLends (o extend the analysis to 30 minutes in the hope of farther test^nr^ 
^t^.^) Nevertheless, her findings are at least eon^ruSirSlIh he' ' 
•r/ M l' !• . 'Ti" "^".'^^'^V'''''''''-' '''''''' attachment to their mother.. 

III - ayie., -tci.i,'.:d dovc.-l or co'^nitivu i'unction. 



ERIC 



50 



In*. .Vain hyr^tj- 'ur.^'l fiiri^'n' Ihr^t ;;f.'ouroiy all ^^ched infante vould 
turn \r aitontiwii ^03'^» fully mort- r.-a-Jily to r>:ploration anl play 
than V, * 1 iN^/u"i '';., rdt'icl> « iut'i.utc vhn v-^ro moro concax^ncd rbuut thedr 
j?)olhor.:* ^-u^'r-Gibili^y ^nl r^-^iti'M ;:iVf;n'irr., '^'nereroro Uaoy vouXfl not only 
explor*i r.iii play i r r^*. Lab Uw.y '.;o iH alr*o lor.vn more thereby {vnl hence 
fihoulJ, { fi thay di i, recro ;v:c in iO) , , l-or expo»ctnti.ons v;err» fulfilled 
in rem*) to oxplo? ^' tl^.u of i U.-Lavior to;;cvci obj.*oU, Securely abtachc?i 
babies 'j'lnlnrv? i rr.or * jnl'^nse.Ty, in lonf^er "bonts^^' anl vHh more positive • 
affect '!'U in.vreurcly atlc.ch '-l babi'^c?• ihey alr;o puid more attention 

to the dirtin,,;jjic}iih ^ fcai^ure;; of objects— ac .^hov/n by their response to a 
puzzle bo::, 

A farth-'r hyi/cWi'tcA?* was thr,t sec\irely attached infants v/ould be readier 
to onfc^r hitu int'jrr/^tivfi plr-y vlth an adult playmate than insecm^oly attached 
infants., on the az-^v\ntion that interactiun v/ith the mother vould prepare 

these infante to \ri ti^ustin^jly tractive vith other v/oll-intentioned odults, 
Tnosc* e:'.s 'r'tcticns vri-e clearly ::uvported by the data, The securely attac)^^i 
f^ruup 'xccntly Muro than Uk* Inst-^cureJy attached o^'o^^P approacbt'd the 

pL'\\rraate, In^'jractcj vith her, ari 1 signifie-'-iitly less frequently avoided her, 
Vh-y also tenl'.^d to \y? luoro playx'ul and lan^^;lied more during their interaction, 

'ihe inneoc\re-C5tt.'w)h.;d {jroup could be divided into tvo--Group A that v/as 
conspicuou:; for avoiJJ'i; the mother in thf^ reunion episodes of the strange- 
situation, rr:l (rroup C lhat resist*:J her v/hile at the same time seeking to 
gain anU to »;;aintain contact (i,e, they v;cro ambivalent). Dr, Main hyi;o- 
th^saizod th^t Group A infants, r;:orG than Group C, wuld explore and learn 
throufjh t raU-vatioxi, t^nl hence ^:ou3d do relatively 'well in the Bayley test, 
'ihis vas b'^-caase the avojdi^nt beba/iors that wore tbeir distinfjuishins 
chfa^acteris'.tc co^ild b? interpret^- l as defensive (Ainsv/orth & Bell, 1970) , 
and that su defended tu^fy could turn away fro.n the anxiety-arousing mother 
tov/ard inani:'.r,t? objects. On th^» other hanj, the ambivalent Group C infants 
could be e::neeted to b^ i^repccupied vith mother *s accestsibility and responsive- 
ness anJ h^noe less able to f-ive bht^mselves v/holeheartedly to exploration and 
play. To test t.he.';:e hypotheses all the "depenJent" variables v;ere correlated 
with the Lv.'^unres of avoidance and resistance (directed to mother) in the . 
stran;je siti^J tion, 

Ihn hj^'potheses ^;ero strongly supported by the data, Resistance was much 
more stron'/l/ urx n^)/jo»1:i vely correlated with IQ and with cooperation in the 
test situation than \io.z avoidance. Resistance was also nej^atively correlated 
with int, nr.ity of exploration and with bout length, v/hereas the comparable 
correlations for avoidance iid not reach significance. On the other hand, 
avoirlance more than resistance v/es nc,^atively correlated with game-like spirit 
in the test ii'ituatioti, and with positive affect in exploration, and positively 
correlated v.-ith apparently non-a*3{»:rcssive hittinp; and banging in play. Further- 
more, avoidf^nce of the mother in the strange situation was significantly and 
postively currulated wJ ui avoi loncc of the adult playmate in the later play 
session. 

Ihi.T brief and incomplete suiraaryof Dr. Main^s research offers strong 
support to lh'» hypothiosifj implicit in our Aim 5, namely, that the quality of 
the fti,trc!rr. -nL rcdnMoii.'hi-:? that a br>»y establishr.^s with his mother influences 
. /r) >'a%i(0 , :'i \v , J ct nj i Ivj i ; lo:rrK»nt . 'lie fjn iinr;s ore all the mure 
toXlhu', in Ib'^L a liino-ruonih tj-'ip separated the assessment of attachment and 
th'^ vvr*r..:x ^ o!* .•'•r"''"*r I'lr./, 'nl (*c\'':n ti v^; furjct''.on. 
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.^ nlv.'i) jr, Im; .u' • iv., \li ^i;. N,^*.h *C03 ru'c-; (i) uiyi v^^ 

pr^jT' ::^ t.o ?xi^ clJJ \vHx a or .V ^r;'ia-,-o Uk r if; uoro ur 3r?(5a taib"^<-t^i 

cirnalr ^ ui cGrr*:i;'uru'" ^.t^^uf; viH t'llor u*. vir "corp i:?" more U'icpUy to th;: 
chil l*;: Vr/-!! tli'«i v^H thot!' J. -.lii .'3c-n;;.i tivi), ami ( j) eiiiWren vlioru; motU^x.: 
aro wor'/ « -ncxt/jv'? (an; vlio f^.i-o tu';roforo r.:^rc» f^ecur^-ly attachoi) v/ill be vxovq 

nrmt tl,: ?j chiJirer \'l!C»cn motlj a'G ure leer: r.on.^xtivu (and vho are therefore 
more xnf>jc:'ru-ly attr^hf^l), 

Vaniy. inij'inuperl 10 ciKil/iron at PB monthc to our "etranf^o situation", 
in orii r t.o xd'^nlilV «-i.03u vho r^'u c*3cur(jly cttachea (Group B) an4 v/ho mc^y 
lhu« b^^ inVf.'rrei tc iiav^* mere cc-r.^itive lU'^Kwrz (Ainr%-oxM-h, Bell, f?tayton, 
'1971) J ^^'''''i ' hor.o vhc c-ru* inr.e^ourely attf-ohou (Oroupc A ^.nd C). //c about 
tho na\r4 r he inl/Vc raced the chiUron (in J their nu)th(ira into a I'rce-plrty 
t;eG.oion :in th--' labur;;iory in the coixrse ol' ^hich a nuMbar of cpecifie mea^iUveo 
of both jruViit au.l r.:.l.crrnal Ivw -vy^^^ were cbi..'iin'j;i. At the a^e of 3u raontho 
the mi>;/nr'r-<jhil I ppir observe* i in a cecon x frcie-.play r;ession, an i about 
tho ya^'i tir*/ thu chiJi'r! cor,'.T;r'»iK.ni:lon of lan^j^aai^e is accessed by a special 
test, 'ihe d^-oirin u; J. < nly enabl' r;. lent/, tc* f:f>;jeGs thi? influence of quality 
or ch il.i -:..»• Ml att^vh.r.viit (^roun vercuc non-B) on lanjua^e devi lopnont, 
bub fr«rth'r, thvou/h u coxparicon of naterp^l lanf^uac^^ in the firci. versuc 

cccc'Pi free-ijloy rkic:;ion, urabl^iK him Lo uocess the extent to vhieh 
matornal \iur,^M.p. r'hii'vO in renfK^iSr,e to liio dev^lopr:ental level of the child. 
The chil'^; ica^.uai^e rucoMnli.'^ir.; nt:; moy b^ ccivpctrcd frc.^i &0 to 36 raonths, 
and hifl cc'.:\rt4i'^nr.jon ;ir.r2ecced at 3^*^ monthc, 'iliis stu-Jy, undertalu^n v;ith 
Goi.hjGtii'" t'J pnych;"'lin;'uj<ctic lu'.ar.ur^s, prunif;es to bo a fine Gui)pleraont. to 
hx\ Kain*r; r-^n^farch in the deterirjination of the extent to vhich the quality 
of infant-: iot'^ic^r attochr.ent infJucncos subi3<.ujuont cognitive development. 

Finally, there ^rr: a fov; rai :;ccllanooui:; findinr^.s of relations bot;;een IQ 
and attach"*/nt . ' rcnl/.:cf-:i;aintainin?3 in the reunion epiooies of the strange 
situation w.k foujid, for babii.:s of our main sample, to be sicnificantly 
relat'sd to Criffithn^ Oenoral Quotient in the fourth quarter (r - Ml). ITiis 
fir-din?; ir; of interent booance it has been GUin;eGtcd by r^ome that the* absence 
of contact- bud proxv.'iity-nieckiny behavior in the stranpn situation raay 
indicate a relatively in^luro rospunse (Maccoby, I97I) or relatively advanced 
cor^nitivi^ dovelopnc^nt (.''pclke et al., 1973^. Our finding suggests, on the 
contrary, th."l. contact-::.aintainin ^ behavior in the strangle situation (at least 
for one-yei'r-olds) is n^^ithor ii!L]:atiu:e nor indicative of lagging cor-inltive 
dev<^lor:ncijL. llie correlation can be accounted for by the fact that both 
contact-maintaininjj in the reunion episodes of the strange situation and IQ 
are positively and sj^,nificantly r^'latod to variables s\ich as maternal S6?nsi- 
tivity to infc^nt sir.nt Is and coriKumiications. 

Anoth'»r infant b'^'havior signif icaiitly 7'olated to Griffiths* IQ is search 
behavior In sopar.'U.ion episo ics of the stram^e situation (r - .^l^"*. One 
obvious cxpl'rvjf-ion of this finJin;;; is that hir^h scores on search behavior 
I i-'Ui o)i M'ri'*i/»n». 1-:" • ion, fin i this in \mvi\ is r'jlat'-vl to relatJ vnly hit-^h 
*'thet' inf' nt b :h".vlur.; r'ilaLod to iu-,, but chort of ritatistioal r.i^^nii'icanc. 

po:-it?V ' r-rrc " b»'Mn : pn;, down (r .'30^, v/hich is oftr h an oocar.lon 
t 1 : by * . I'i'J* ♦ iJi ] ,:i i .Mi. T Ic {■? tC'Vy r:;;rj vi '.y, a)itl .IVv! .1 ovrln;; 
M*ht.-n lui'Ui" r J j'oc.a (r viiich luo in'''ulvco iocoiiioticn. 
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: .. ..U.l • nc.r> ■••v<; V^^" :' J:' ,; n ^^'ro cup.lcn.nt io tho 
.-•t^ i^. !" proven -c* \ fv^r. ^^U'-.L vcar of life. 1^ 

I'l r'.b.!' C^-!i. s.jcon-i b.r /.J.n..,or^.. context of a t- 

^Uo'.!. .iiMuoclcn, '.uw -f.il';i,u;nbchuvl<>r of these 56 .u., 

Aincvcrlri Mrl ..xvoJ , V,.;'.. ' 'V-n- rf^a-Ju boiu'^en atrciHr-sxiuation 

loncita iradly ■ ....'.;-.o..^ ....rved in the ho..c 

and b'-'li' '/i^^'J^ iiu../.', ana ui . 



of 



'i-nr^ r^iflc-s one -y^^ar- olds riua 
3<„:->-3 four ■U.llncl of ^^f;-; «f ".^pi. cf =f 

Ito ctv.'iTf.jtJ-on .a Li i'- 

for rurlh-^r financial KUL-port. 

V, Tt not feasible to attempt to cover in 

TAr^i.^-situ'^bvinmojiCirrr::^. J' ^^c otran-^e -situation mono- 

thic 7r:T."=nuTT}-rn. ° b.en mentioned ;.hcro relevant to 

Trarb. '''O"--: of th... finixtK^n l^^^^: f^rth.r detail, but I can at 
'othlr s..c;.ion. of ^^^^^l^, ^,,at tho'monograph .ill cover, 

least eivo a Gcnerrl oatlxn.. .tranre-nituation 

vccarch, covcrin- points that ^'^^^ ; . ^ comoruhensive report oi thi^ 

r;;^T- ^^:^'S.r:/rr":t i - --- 1 z::^^^ 



facci.r. or dev;lo!.,!ncut. 
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Afi n ••' viry 'n -'hol for stuivir.'* aUr'.-l. !- hoimvioi', Ih" aiviiu-n - 
II"'" " ' •" ' '.. '-i/ •.'»:* ;. it : •■ .."i.'i. 'i i'' . ;i t'-.o c.j<. '.. (.n 
tJi',- prv::;i£e il>-/, .'itUicLis h-- havior in variubl.; j'rc.n one filtuation to another, 
am '.y.-t roam./ (.-.licit' a uj. jcr cu<i s J tJon.T of .';l,r';sc. (V?o uycd miia Gtrusu, 
'Kjui A'-,jont to iji.'Vmt in lih.-ly'to ei.i:o;)n'-,'2r with fair fnniiv.-ncy 

in ryeryiay liro— r.uoh cr; rnccmtcu- vith a strr<n.;ur an-l vwy brief s^^pariitions 
•./hJh'jt in an uii-;- lilira- ;;it'Jut Jon.) ft vaa dpsltnc-l also In accor.innce v.-ith 
our thooratic.o^ yrc-posiii'.u that attAcIjiaant bdinvlor must bo viewea e.r. but one 
cln-ofl or IjQhc/jiui'til cyst-T. Ihnt int . x-actr, with othw syston.s. ITius the cpisode.«j 
of the s ••anr. ' :;ituation '.■u'v>i delibc-rKtoly dcci/jned to in-iuco conflict between 
systems, ani hH'jM to tip tho re.ooluticn of the conflict firat in one direction 
and thini in rnuth.r. Thar, the first major epicole of the situation (Ijuisoae 2) 
in-luc'.-i a conril-t b-'t'.:o''/. c-.fAoratory behavior elicited by r-n attractive array 
of loyc, in an \!n!Yi-.;:lLiar s.ut not thr^^.-.teninn; envirc.iimcnt and attachment be- 
havior dlroctci toixi'd thv iiuther, with the hypothesis that most one-y«ar-oias 
woul/l hjive explnr:'.tcry behi.vjor more strcnf.ay activated than attachment behavior. 
Kpifii 10 3 was d-r/j/g.ed to conipllcate the conflict situation by the entrance of 
the airan;;er. ':>:uloratory bt;havior was oxrected to bo still activated by the 
toys, but it fi^'C.v d likely that a str<"P.£jo person rai^^ht activate both fear (or 
wary) b -'uavior ( /-deh woull interact with attach::.ent behavior) and either ex- 
ploratory or aff illative behavior directed toward the strancef. The baby thus 
would be conflicted about whether to continue playing with the toys, whe.thc^r 
to api>ronch the tran,';er , or whether to avoid the stranger and move to'.jard 
the ffot'.ier. Gubccquontly, two separations were expected to tip the balance 
from cx./loratory (cini/or affiliative behavior) to attachment behavior, the 
second . -paration more stron-^ly than the first. Two reunion episodes were also 
expected to hifjblJ.';ht attachi-iut behavior, the second more strongly than the 
first. This sequence of cpiijoies enables one to test theoretical oipcctat-s.ons 
against observe! behavior. Tt also overrides the apparent "instability" of 
attachment behavior— i.e. the fact that an infant who is clearly attached to 
his mother may undcu' nonstressful circumstances show attachment behavior only 
intermittently. 

Although others hove studied the attochment behavior of infants and young 
children in a labu -atory situation (e.g. Ooates, Aniiorson, and Hai'tup, 197Pa 
1972b; Messer, Lewis, loyS; Llaccoby and Feldman, I972) and some have specifi- 
cally addressed thcraselves to the role of the mother's presence in supporting 
e::ploraLory b-h;!-..;or (e.g. Cox and Campbt-ll, I968; Hheingold, 1969), the com- 
prehensive ac-ounl of ovx finaings that the monograph will provide is consiaered 
very irapcrtanb for three reasons. First, one sample of infants was observed 
both in the strannc situation and also intensively at home. This gives a con- 
text within which Idieir strango-situation behavior may be viewed, and also 
answers some questions about stability of attachment behavior across situations 
that has been raised by some of these other studies. Second, not only do we 
have a larger total sample observed in a standard laboratory situation than 
that of any other study, but wo can identify fom- separate component sub- 
samples and test the replicability of behavior from one sample to another. 
(So few significant differences between, subsamples were found— fewer than 
might be predicted by chance— that we may conclude that strange-situation be- 
havior iz highly rop.Ucable in our age group.) Tliird, oiu-s can be distinguished 
'ro'ri o<h r ;jtu:i.. .; in '...t-'.s oV f.s-nllcit J.. .-U'. -,; ;S, voob.tl in th.^ •>;rclicf;L 
caj'.gr.;^ri l that has 1 iii led our entire r-i.r-ur.jh j.i'jot, whi.eh mt.;-es it possible 
-0 intei-pret our finJi: ^s on •./h.T chvVi pos" hoc baris. 
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]\iv'' r if i ' r rcr**^^;.-/ s t sfition r<v(r.**' i xvo in to be xxr^o i r. ^ notho! 

c» : i.;: «- :"4'!;l 'i- v i\' iv? i - l by o'n.vc^ an.. I'ull 

-r*.. J gV a '.:':'\rtii, \* Vt'Q, c=*<H/U'.: of r^ojio'irapu i;» procedural, 4.xi{j 

hov\H\^.*'\' "i.roni'*.. follouln: tohavio/al. n.oacurcn vero exarrrlh^'d and 

fo.sn'i f'7i7riJy\'o e!3r!i:v acro.:o vi^'lno^lr:/;, \kA\\ in accorlancG ^;ith 

hyfoihcT/.'S jn ropJ /JCv'^Lion of n;.r:^a(;iva ti-aalo prevloarly reporU-J by 
Ain:Jv,orJ/a c r^ ^ r^?lX (19/<^V. c-xx^lori S.wTy lccc:.;Ot3on, exiuorptoiy manii.u'U^.ion^ 
vlrjurU, uxi:d(.i ''tiGn, cr:vit J^aarch bjhovior (in .ceparatic n r^plsoany), sr^.-king; 
pr'^<'. Uy r-. J i'.;'i';,anti, i;;-^ Jns*aini.»«»: ctij'r ci, tiintancu int'^raction, avoiiUn*^ 
im'A.*.:»*Uy rn ' iii^^Jraaii^'^ , au'l rccintin-;-; conitci vwl Interaction, (Tno labtex^ 
fi%»i Jiuasurc'T v'.'ro oxarr.in;.- ] cop&rai? ;i.y for the rriuthor an i Tor the r4;ruij';r»r .) 
f5ovt*'*fd. altrjrralive iri^?aiprr?c ',;ere c::? :.;-iaad, in order to im^l;e possible con- 
par jr» nc v;iih oVrj'?r ot\5Jlr»3 ;;hich h'^d not ufiuri th;^ camu ip':aJ3ure;i5 that -i-ze did. 
In aiiiticn e^;?t"^in tIicer:jto behavlorr; vjro oxaT/inod acroG.'i opicoder: cndling, 
vci'^'U i::aiio/j5 :iockin'^, i^nl "oral" beltavicr. The normativu findings v;i31 not 
bo x't-pcrLoJ b.r .J to do r.o v;ould noc'XG';itatc repzoducing tb.Io part oX* t* 
draft monoj'!;ra;']; jn f oto , {\d\o findiU;^: >;ere GimiHar to those obtained by 
Ainr:rorth and j./iT, lyYu.) 

A donr,rin*dc ?^ of b'nn'./ 'c r in e^v di C ;T>j go-Ie , Tno chief lAU'posoG of this 
dc-C';riptiVv7 tr7Tv:Lnl. :r7r-"-""\i/, to sco ho\; the behuvioval trcpcin, prevj.our:.:y 
report^'! sop.^rT loly^ intr.-rDock with each other, axid (b) to indicate the nature 
anc) ccc»pe of iti dividual difroronces. In this d<?oCriptive ti^eatmant vjc movo 
QVMy fiX'-'ii ciii!:r; ir.:an.'; of each behavioral measure for each episode to;;ard 
citirK-: pnrcent^,7'G cf the* total sa?ripl»/' chovrLnrj each behavior and combination 
of b^uKtviurn. i lU'thoriTiO)*.;, the behavior reported in this section arc Si;ecific 
and dii'Crele fo>" th»^ mor^t pnrtj *v;hercr..s for the piu'poses of normative trends 
a nuvbci^ of t\v x\ ( specif itv/lly those p'.rtaJniny to an infantas interaction 
with other p*Notdc) were ecv ibined to^^ethcr because they hcd the same "predictable 
outconv''." 'ihus, fur example, the mea'nxre of pro::i!nicy- and contact-seeking 
behavior inclulj '. various behaviors difi'erinfi in strength and/or degree of 
initiative, sucli as directeJ cries, reachinfi, partial approaches, full ap- 
proaches, an^l cln!aberinf^ up, Tn our descriptive account these behaviors ;/cre 
dealt V'jth separately. As in the ease of normative trends, -^-he descriptions 
of behavior in each episocV"^ vill not bo reported here. (An e::ample of the use 
of this descriptive analysis is provided by T^retherton and Ainsworth, in press — 
a copy or -whicli vrill accompany tlris reijort,) 

Individual cli ^f':^re n ces in stron ry^ s ituatio n behavior , This section of the 
draft iiuno:^.raph oc.vjin:; by eonsiderxn;/ tn:j distiTbuuion of cases ajiiong the 
throe classit'iealury ^a'oups (A, B, and C) as v/ell f<s the seven subgroups that 
have been distiur/iish^vl . 'jVo kinds of checks of the criteria for classi- 
fication are e>:c';.:aine 1 . Ih;^ first dctr'^ils the differences between the sub^jroups 
of the interactive behavioral measures (toward th.t mother) that formed the 
basis of the c3arsifioalion, and also of similar measures of behavior to the 
stran/^f^r, and measures of the frequency of cryjnfc and exploratory behavior. 
':iif'S ' funit; •'s rt-nfirhi th*r pf'»*vun ;:;Ly rnb.lis'v.l f ir iiP::s of the first t-.;o 
sub^r^ii ;'i . s as r^ ir^vUtl by A.i ji.-.;;ort.u, un.l Jltaytcn (lyYl) ond will not be 

duplicated here. A second more! formc'^l tc; t of the objectivity and replieability 
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A ^'r^ 1 topic h; jnvh , 5 in thi;: '"del n»icU.-xi oJ' f 'i-^iL*; 
v/j.i.li Ur • ''«' ct of r* ii'.tiiion o*' ih * otw ;» r;ituatj(4i. v;e infcrci;'C'?4 n 
^5a^'^pl';^ i<f > i lufau' / (.'-v.jnle •'^^ » /ico to th-; ntranf;o rotuation, ar. v;w;u: 
f?na afi2'Jn r'. ^jP. vc* t:,\ of a/.e. ''ill/!iOU;^h It wjj exneot-u that tlio /irr?t o:q)vri- 
e-nce in t*. - tiitxiatirji -./ouli cifiV'Ob bohavlor jn the st'conl ijesolon, it wr^f; r^lco 
oxpec'tel i.'.ir;t thfi rv.,iur buhavJor:; in interr/ition v/ith Iht^ n'othc^r v.v^::!! re'n'^'^n 
r^lablv in c. i'/,'nI:-or -^r, corrulaf.i v'ce Gun£5o, "'heoo exjiuctationG wuoe^ partially 
fulfills ar, muy b^? t;' .;i in 13, 

'.['able 13 
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Itioro i»^ o^i'^-f^i' yi'^^i^ evidence of stability in recard to interaction v;ith 
the mother; r5ii;nif icant i-o^^itivu eorrelationr; were found for contact -main- 
tulniiif^ an] proxlMity-avoi lin : br^hnvior in the reunion episodes, and for 
pro::imity r.v -kin-^ to \riO[s\yjr in the pre:3eparation episodes. Furthermore, 
crying, sinavch bvhavior in the separation episodes and recistant behavior to 
the stranger also emerf!;--d as relatively stable, 'Ihe only correlational 
finlin:^ that Jii not fit the hypothjalc; of stability pertained to proximity 
ceekinrj in xlv, reunion cpir.olr^r. . Tf ve ecu vivm the strange-situation pro- 
cedure as ct;i/M Lat in?; riituation; ! test--an;i T think v/o can — we can be 
rif;tonishod at th^• de^roo of test-rotost stability that emerced, for situa- 
tional t'L.'Sts are notoriously unstable according] to a test-retest criterion. 

'ilin .r-r-f r'»rM: - - i of rinVi*"-^ Jn ih'.^ t -rt-vPi.-rt stu^y, h',^;-;-', 

by th,»ir >• j^iu^e in Ui^: '/ir^t. 'I'cbte Ij shov3 that in th'j secrril Zf^r^cxvn 
rlii'v.^ ri ni !y 'lic-^ ^'r •nu ^nM;'- .! ^.\»:.^.^at./ v.:i th U: -ir "r. in 

.mjUi pr*. : ; V u n fui i r inii^'ii ' [-l»\>lvs, :'.in.bt to rnnintwin contact v;j in 
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v,.nMi..n ••c'S .-fV'Avil I'ov luT In th'-3 r>-T=nration 

". . ■ . . . ■ V : . .. ••' .-.i.-.M.-u-.' ■ i.v 

ihe -H'l ^^c. m the r.cco.i .'.es.ion, but less olrikan^ly. 

Ain-voi'th (V ) i.ointe-l oat Uiat ihcc-j findinf.^ hawe profound sitjni- 
ficano S. t . ?• n';; of an.iuu. atiachncnt. HlayUm an-i Ainr.:ortb (1973) 

inacc lili'ty ani unvo.ponciv.-r...... at ho:u.. Hera vn hav. evidence- that a 

^r. v -^Jtu.n i.n/ioty. fr two very brinf s-.p^.- bxons in one: sassaon, not e/.- 
c: 'in' ) uies n .11, can h-.v...- no much .ffecb on behavior in a ^ocrul 
.;;ron' v^Ks lBt .,./it roa^onaolo to .u,poca Jf^ .^^^^^^^^^^^^ 

frpnii-nt p'- r.-riences ofni have an even ereatur effect. 'Aug findxn; ./a. oi 
con^'. icl'.:Unt to th. finlin,. of ^ichor (in press), vhich v;ere c].«oussod 
earlier, on the effect of fuLl-i-iiuu day carc^ on youn- chuldrcn. 

The roirHon of hrn- \johc.vlov toj^tiP:^^^^^ cor .titutes a 

fourth t-fxT'v'^rrrjra-.-^-TTTni?^ 

S^^^or to' if n? stian-.e-.ituatl.un behavic; a fifth Jlnally, tr.e monograpn 
^nn^olvr '0 o.paratvl/ publinb.-l stuliar, by Bell (1970), Blehar m press), 
nl l/aln [j{.73). Clr^o/all of th,.e findir,-c have been discussed xn other 
'"ctior" of Ihi'^ r...ort, th(.y will not be discussed further here, (dee pp. 3^- 
'iU, h6-h'J, h9-'jl, 'yr,"yj). 

Pap-r c.n rr.«po-i.-/,T, to a ctrrn.'/ir in o Rtran^5!^„° i'>^^'^^^"" ' preliminary 
^ov^'^^r^^rr=^:^~'^^^^ mcetiua of the i-,asbern 

";yci?o"L- "X.soci.tion in boslon in April 197^-, in a synposiu.. on fear of 
Isi-trn-rs 'Jliob vrrr.ion was precv-'r-.d for publication, but upon the advice 
"of critif' further f.i: 1 m\ovo d'^tailod data analysis was aoraplcted. An ex- 
«Ld'd i'rsion of the paper was prepared fur presentation to a small conference 
Tinfani ti"r h.ld in'^'tober 1973 at E.T.S. in Prineoton. l^is versxon 
will be [.ublishod as p?-.rt of the conference proceedin;;s . 

The e-ncOvsis UT>cn which this papf'r was bnsed focused on Epiaodo 3 in which 
both the s ran--r and the mother are present, and prior to the disruption of 
the .cpLa ru^epinoios. Kpisode 3 consistc of three parts, each of a minute', 
durarion^viich 'ore .n.lyrj-d separately: (a) the strancer enters and then is 
non-SrUcinant, sittinr^ quietly in her chair, (b) the strancer enf-aG.-. the 
Sir ir' conversation,- (e) the sl.ranr.or approaches the baby and attempts to 
enr-^ hi.r. in play through the intermediary of a toy. Furthermore, special 
no e";ia" -p of "the b.oiY-s initial response to the stranger's entrance in (a 
and to laer ^Joaeh in ("O . Hew codin,, was unlertaken of the narrative records 
in order to support a detailed descriptive anailysis of behavior 
wrrG anelv'-i scpf-rat.-ly for each of the four component sutasaraples. oince an 
irri.nafic^^ number o/.tntistically sir.nificant differences were found between 
the n.bsan;;.>l.s, ih.. t^.tM .a-.,ii.l..- o." IcG infc-nts .as treated as a whol... 

^1 fiuiin ->••> -ni.irnv d-.-orlT.tiv., detoidin'. the numb-rs of infnnts 

offive^oints^lnS'pi-oi.^ iii thU w.re subject uo anily.is, or in iu. epi.ud. 
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Uj:.v/r^ laical Ji. ..-'dion, uni only ihiji'^etXy r.^fvr to the riu4inrj«. 

'iiccu:.' ji-Ji ou:v;i. ' Miat L5.»; f inixn/^r. ccnXd bo \UKlovn'tooi in t'ivi 
H.jil cr an 'l.; rAMi..*/i?/il in^ -rplay Jkmr mr^Jor beh/ /ioral cyctemn that 

v/j V':^ 'iclivatvj in Uv* slr«' i;>: ' r;ltuatj<ui. Two of thi'r.c-- .ho foar-warinesn cyGtera 
ani ihu (it*';r'h .nt :^yctci^--;'ri; cloDoly link>,;d in thai boLh tend to bo aotivatrid 
by au j^andn': Llhiulno, Tnn f/^ar-wrinvi-n nycloiu includes from or 

avoJ of iaarmin.^ otiinuluo (vhich often al;:o imply approach to tho 

attacj.;;n'<t fi vu'"-), 'iiRtv^'.:r> boiiavior (which r^evvcc. also to cinnal the attach- 
mi'Ul /I', arc tu ^jT^roach), t ni brtiav3or:j that maintain distance from the alarming 
cl/uvi^ .'5. Wic ro.'* : locomotor avoidaneo vnd overt distress \mvo infrequent, vary, 
distt'^.. ' -?r.aintainii3 bc^havior.; occuxri;J in tho (jreat majority of infants, 
'ili'.S'- i • ^'iviorr. xu^lala-l f/a/- avjrsit^n^ rolucttnico to accept thci toy the stranger 
offrT-'j and a vavjely of b«'hr.vlors snoh as intention movem'i^nts, partial ap- 
proc^'hs;, coy behavior, ar^.I tentative z'lovemonts tovaru the strance^^*s toy that 
su{y/?,J 1 a confMcl betv^-fn variness end an affiliative response to the 
oLr^n:;"r. VJo also rur^sesV^i that tho prolonf^ed vicuca inspection (with in- 
hibition of mov'.v.nit) with vhich many infants greeted the stranger *s entrance 
mit^h^. also b^i consii-rel to reflect the activation of the fear-wariness SJ^",tem. 
Locc:,.otor retrc^at fro.a tho sti\'jnf;er to thu mother djd not appear to be a 
dep;>n fabler indication of etroi^ activation of fear, since neor.ly all of those 
few infants bold crfOUj;h to ar^proach th^^j stranger also retreated to the mother, 
without c:ny indication of actual distress, 

Ihe exploratory system that was strongly activated by the toys before the 
strannui* app^^ared s^jvmed to b-; ovorriddcm by other systems in lOpisoie #3, Ex- 
ploration of th'j toys declined abruptly, The stran(5or herself did not seem to 
activate e>:ploratory behavior, for very few infants approached her spontt^neously 
and alrpont none lo^'ch.'iJ hor--in strikinr; contrast to the behavic-r toward the 
toys in thi^ previous cpisoflo. If there was exploration of the stranger it was 
almost entirr-ly visiv:.i--a cautious exploration while maintaining distance, or, 
in other v;or.ls, expio^'ation in the service of wariness, 

Tiie attachriiC^nt syst^»m was activated in nearly half of the infants, express- 
ing itsnir in son^j through distress signals, but in most through active approach 
to thv> mother. Proximity seelcing v;as clearly activated by alarm rather than by 
a desire bo interact with the laothor, for most infants having acchicvad proxi- 
mity turn'%i to face the stranger. It was as though the fear-wariness system 
was reduc':i>3 in intensity of activation through proximity to the attachment 
figure, and the brby could then continue the wary exploration implicit in look- 
ing at tho stranger. (Certainly infants looked at the stranger very signifi- 
cantly move than they looked at the mother, a fact that casts doubt on the 
usefulness of clast.1fying looking as an attachm^iint behavior,) 

In nearly all of the infants there was evidence that the stranger activated 
some d'^gr^e of affiliative response, A majority smiled at her at least once 
(and at Jeajt as many smiles wore directed to the stranger as to, the mother). 
Vfe su^'t'iost'yl, ho'j'iver, thrit ab loast some of the smiles to the stranger were 
propitiatory, rcflrcldng Lh'j fc-.-ir-wariness system, rather than invitations to 
clos^u' interaction. Coy smiJlJ^.r:, combined with gax.o avr]rsion, particularly 
seem»M lo b "* tho res^iTtrnib of ci nriiotir!^': and wary tnndencies. lihctn the 
riit^ii'-r inv't J h f,o play, Ui'u li-u' of the- brlM wcto abl: to r'^r:: 
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,1!. cliur'. uf .;ir£)r:,!ilCur/;ard .'u'c.j;/<.:mco or the 



. <.ir-.>- i-i.ion '".i i.-.i: d^s'iA -ii -i to fc-ci.l.il..' to both conmct tml 

„. "*;.'• 'V; V ',\>a- h o.vlc.ral r.;/..-... ni.i, and tl.a «;nalycis of KpxsoK; /.3 

,2f'''*.-' • ' V -.-rtr / ' t-fit U. i.l ) oo. li! • p.'[..;r f^h'Ju'l v/ith a mort' o.-itnxled 
^jscu■V'■^^/c.f w.',v- ii. ••••iiioh .hr -day b. r;yato::io wars inanifeci/.-a. 
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Tuir: projoct 1.;,;: ulcatyiy yi^^Mi:! Vi pulvl Icat'i'^n 'jncludlii;; 0' that fir;- 
fjtill -ill iT'-o:;. In /*. -liliai, j i/.;;i?rr. ; b'^-'.^n pi; :^"nl;- a at i'ccfnl 
that Ij.'.v not yol \i '* n pr.^pr.r H Tor i)ub3'icr tlon. i'lu-Uivrmore, th.-^i ^ hav.; hQf^n 

pnblictlt.n, rnl oii" i;till h 'in-, .-ropar ;.i i\»r publJcaijon. In the li. ^ of 
rnferoncco '.;!ixah j'oUov;rj thee.' itor-ir. haw: bj^m mavliM a*. 
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